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CHAPTER   I 

INJURIES  OF  THE  SPINE  AND  SPINAL  CORD 

ANATOMICAL  AND  PHYSIOLOGICAL  NOTES 

(Partly  adapted  from   WooUeyt  ** Applied  Surgical  Anatomy"  from  Merkel,  and  from  Joessel,) 

In  examining  the  sj)ine  it  is  to  be  observed  that  the  spine  of  the  seventh, 
sometimes  of  the  sixth,  cervical  vertebra  is  notably  prominent  at  the  back  of 
the  neck  (vertebra  prominens)  and  forms  a  convenient  landmark  from  which 
to  coimt  the  lower  vcrtebnc.  The  first  dorsal  vertebra  is  still  more  prominent. 
The  third  dorsal  spine  is  at  the  level  of  the  inner  end  of  the  si)ine  of  the  scap- 
ula ;  the  seventh  is  opposite  the  lower  angle  of  the  scapula ;  the  fourth  lumbar 
spine  is  at  the  level  of  the  highest  |)oint  of  the  iliac  crest  (this  last  forms  the 
landmark  for  the  operation  of  lumbar  puncture)  ;  the  second  sacral  spine  is 
opposite  the  center  of  the  sacro-iliac  joint.  The  dorsal  spines  pass  obliquely 
downward,  while  the  lumbar  spines  project  horizontally  and  correspond  with  the 
bodies  of  their  vertebra*.  Viewed  laterally,  the  spinal  column  presents  at  birth 
a  thoracic  and  a  sacral  curve,  convex  backward.  After  the  erect  posture  is 
assumed,  two  other  comj)ensatory  curves  are  developed — a  cervical  and  a  lumbar 
curve,  convex  forward.  These  latter  curves  are  necessary  for  the  assumption  of 
the  erect  posture,  and  depend  largely  upon  the  thickness  of  the  intervertebral 
disks.  In  old  people  they  may  be  lost  from  absori)tion  of  these  disks.  The 
head  then  projects  forward  and  the  convexity  of  the  dorsal  region  becomes  exag- 
gerated. The  gait  and  the  posture  in  walking  thus  produced  in  aged  people 
are  quite  characteristic.  The  antero-posterior  curve  of  the  spine  may  be  exag- 
gerated in  disease  of  the  spinal  vertebne  and  in  disease  of  the  hip-joints.  By 
disease  of  the  bodies  of  the  dorsal  vertebrae,  usually  of  a  tuberculous  character, 
the  bodies  of  the  vertebnv  l)ecome  softened  or  destroyed,  and  a  marked  angular 
projection  of  the  dorsal  spine  results — kyphosis,  or  humped-back.  In  disease 
of  the  hiji-joint,  the  lumbar  cur\'e,  convex  forward,  may  be  exaggerated,  in 
order  to  compensate  for  the  flexed  position  of  the  hip-joint.  The  entire  pelvis 
tilts  forward  and  the  lumbar  curve  is  greatly  increased,  thus  enabling  the 
patient  to  walk  in  the  erect  posture.  (See  Coxitis.)  This  exaggerated  lumbar 
curvature  is  knowTi  as  lordosis.  Lordosis  is  often  marked  in  pregnancy,  obesity, 
2  1 
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and  in  the  presence  of  large  tumors  and  extensive  exudates  in  the  abdomen ;  also 
in  congenital  dislocation  of  the  hip.  Lateral  curvature  of  the  spine  is  known 
as  scoliosis.    (See  Scoliosis.) 

The  movements  between  the  individual  vertebra*  are  for  the  most  part  slight, 
but  in  the  aggregate  considerable.  Motion  is  most  free  in  the  cervical  region, 
where  the  surfaces  of  the  articular  processes  arc  more  nearly  horizontal,  the 
bodies  of  the  vertebra?  smaller  and  of  relatively  considerable  height.  Rotation 
is  most  free  in  the  atlo-axoid  joint,  and  flexion  and  extension  in  the  occipito- 
atloid  joint.  In  the  hmibar  region  flexion  and  extension  are  quite  free,  but 
lateral  motion  is  limited  by  the  large  surfaces  of  the  l)odies  of  the  vertebne,  and 
rotation,  by  the  articular  processes.  Lateral  mobility  is  limited  in  the  dorsal 
region  by  the  presence  of  the  ribs.  In  the  dorsal  region  the  lamina?  afford  a 
very  perfect  protection  for  the  spinal  cord  behind.  In  the  cervical  and  lumbar 
regions  this  protection  is  less  complete,  and  in  the  upper  cervical  region  a  nar- 
row, sharp  instrument — a  needle  or  a  dagger,  for  example — may  be  introduced 
between  the  vertebra*  and  injure  the  cord.  Homicidal  wounds  are  occasionally 
made  in  this  way. 

Lumbar  Puncture. — In  the  lumbar  region  it  is  also  possible  to  enter  the 
spinalcanal  with  a  narrow  instnmient  introduced  to  one  side  of  a  lumbar  spine 
and  thrust  forward  and  a  little  upward.  This  mode  of  entering  the  8i)inal  canal 
is  utilized  for  diagnostic  and  therapeutic  purposes  and  for  c<x»ainization  of  the 
spinal  cord.  Since  the  spinal  cord  extends  to  the  lower  lx)rder  of  the  first 
lumbar  vertebra,  the  puncture  is  usually  made  between  the  second  and  third  or 
between  the  third  and  fourth  lumbar  vertebra*. 

The  operation  is  of  great  diagnostic  value,  l)oth  in  injuries  and  diseases  of 
the  brain  and  its  membranes,  to  detect  the  presence  of  intormoning(»al  hem- 
orrhage or  of  pathological  characters  of  the  cerebro-spinal  fluid  of  other  sorts, 
and  also  in  injuries  and  some  diseases  of  the  spinal  cord.  If  j)orformed  with 
due  aseptic  precautions,  the  operation  is  devoid  of  danger.  Before  introducing 
the  needle  the  skin  at  the  proposed  site  of  puncture  may  Ik?  rendered  insensitive 
by  freezing  with  ethyl  chlorid.  The  needle  used  should  1^  about  throo  inches 
in  length  and  one  sixteenth  of  an  inch  in  diameter.  The  oj^eration  may  be 
performed  while  the  patient  is  sitting  up;  or  perhaps  with  greater  safety  while 
lying  dow^n.  In  the  former  case  the  patient  sits  with  the  body  Ixmt  fc^rward  to 
increase  the  space  between  the  lamina*.  In  the  latter  the  patient  lies  upon  the 
left  side,  near  the  edge  of  the  bed  or  table,  the  head  bent  forward  and  the  thighs 
flexed  as  far  as  possible. 

In  adults  the  puncture  is  best  made  between  the  third  and  fourtli  arclios ;  in 
children,  one  or  two  spaces  lower.  The  fourth  lumbar  spine  is  readily  identi- 
fied, at  the  level  of  the  crest  of  the  ilium.  The  needle  is  introduced  about  tliree 
quarters  of  an  inch  from  the  median  line,  to  avoid  the  spines,  and  at  the  level 
of  the  middle  of  the  spine  below  the  interval  it  is  desired  to  enter.  The  noodle 
is  thrust  gently  forward  and,  in  adults,  a  little  upward,  a  distance  which  varies 
from  2  cm.  in  infants  to  8  cm.  in  large  adults.     The  stylet  is  then  withdrawn, 
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intraspinal  pressure  may  remain  unchanged.  The  normal  pressure  is  ecpiiva- 
lent  to  about  2  inches  of  water. 

In  inflammations  of  the  spinal  membranes,  or  in  greatly  increased  intra- 
spinal pressure  from  hemorrhage  within  the  skull  or  the  spinal  canal,  an 
increase  of  pressure  is  observed  in  the  cerebro-spinal  fluid.  The  character  of  the 
fluid  is  of  diagnostic  importance.  Normally  the  cerebrospinal  fluid  contains 
only  a  trace  of  albumin — 0.05  per  cent.  In  inflammation  it  uiay  Ix?  rich  in  albu- 
min. Cultures  may  be  made  from  the  fluid  withdrawn  in  cases  of  suspected 
tubercular  meningitis,  cerebro-spinal  meningitis,  or  in  septic  conditions  involv- 
ing the  cerebro-spinal  canal.  Microscopically,  blood  may  be  found  in  cases  of 
injuries  of  the  brain,  in  cases  of  spinal  injury  with  hemorrhage,  and  in  cases  of 
pachymeningitis.  Pus  cells  may  be  found,  as  well  as  blood,  in  inflammatory 
conditions. 

The  Spinal  Cord. — At  birth  the  spinal  cord  extends  downward  as  far  as  the 
third  lumbar  vertebra.  In  the  adult  it  extends  as  far  as  the  lower  border  of  the 
first  lumbar  vertebra.  When  the  body  is  l)ent  forward  and  the  arms  elevated  the 
lower  end  of  the  cord  rises  about  half  an  inch.  The  s])inal  membranc^s  extend 
as  low  as  the  level  of  the  third  sacral  spine,  and  the  cavity  of  the  membranes 
may  thus  be  wounded  at  a  level  considerably  l)elow  that  of  the  cord.  The  cervi- 
cal enlargement  of  the  cord  lies  opposite  the  fifth  and  sixth  cervical  viTtebne, 
the  lumbar  enlargement  opjx)site  the  twelfth  dorsal  vertebra.  The  s])inal  cord 
does  not  fill  the  spinal  canal.  The  cord  is  surrounded,  by  the  dense,  firm  mem- 
brane, the  dura,  which  sends  off  processes  surrounding  the  roots  of  the  spinal 
nerves.  The  dura  is  continuous  with  the  dura  of  the  cranium,  but,  unlike  it,  d(X»s 
not  form  the  periosteum  of  the  vertebrae  A  considerable  sjjace  exists  outsidi*  the 
dura,  filled  with  fat  and  loose  connective  tissue  containing  many  thin-walled 
veins.  The  protection  of  the  cord  is  thus  very  perfect  against  external  violence. 
It  hangs  suspended  within  its  canal,  and  often  escaix?s  injury  after  even  severe 
mechanical  shocks  to  the  vertebrae.  The  dura  is  exceedingly  tough,  and  even 
when  the  cord  itself  is  completely  crushed  and  destroyed  the  dura  usually 
remains  untom. 

The  veins  overlying  the  dorsal  surface  of  the  arches  of  the  vertebne  com- 
municate freely  with  the  venous  plexuses  of  the  spinal  canal,  and  thus  septic 
infection  may  travel  from  without  and  cause  meningitis.  Such  infection  may 
follow  infected  w^ounds,  carbuncle  of  the  back,  or  deep  bed-sores.  The  dura  and 
the  arachnoid  membrane  of  the  cord  are  in  contact,  but  Iveneath  the  arachnoid 
there  is  a  considerable  space  filled  with  cerebro-spinal  fluid  surrounding  the  cord. 
This  fluid  communicates  both  with  the  fluid  surrounding  the  cerebrum  and  with 
that  contained  in  the  lateral  ventricles.  The  cord  hangs  in  this  fluid,  supported 
on  either  side  by  the  nerve  roots  and  by  the  ligamenta  denticulata ;  posteriorly, 
by  the  septum  posticum. 

Relations  between  the  Spines  of  the  Vertebr/E  and  Segments  of 
THE  CoKD. — The  relations  between  the  different  segments  of  the  spinal  cord  and 
their  nerve  roots  to  the  spines  and  bodies  of  the  spinal  vertebne  is  shown  in 
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fPig.  7.  These  relations  are  not  iil^soliitcly  eomtant.  Chipault  forumlnled 
[the  following  niles  for  tleterTiiining  the  relation  of  the  segment.^  uf  the  curd  to 
Ithe  spines  of  the  vertehrEC,     It  is  thus  quoted  hy  Starr:  * 

In  tlie  cervical  region  ndd  one  to  the  nuiid>er  of  the  vertebra  ant!  lids  will  give 
[tlie  segment  opposite  to  it.     In  the  upper  dornal  region  add  two;  from  the  sixth 
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?IO.  4. — TiiAi*BVER»E  Section  through  the  Spinal  Caxai.  ani*  Its  CoNTE!«fT8*  Fiirlly  diagTamnuitic. 
A.  Septum  pc^slicum.  B,  Uuni.  C  Arachm»id,  /J*.  Ariorial  Iirmnch  tti  e<irtl.  E.  Posterior 
Umgiituiinal  ligumc'iit.     F.  Ijjtiigliun^     G,   Li^anientuiii  deutk'uliitum.      (After  Merk^l.) 

,to  the  eleventfi  dorsml  vertebra  add  three.     Tlie  lower  part  of  the  eleventh  dorsal 
l^inous  priK'ess  and  the  npaee  l>elow  it  are  opp<isite  the  lower  three  lumhar  segments. 
twelftli  dorsal  spinous  process  and  the  space  helow  it  are  opposite  the  sacral 
dentfi. 

FrxcTiONS  OF  THE  Spixal  Cord-— In  order  to  pro|x»rlj  diagnosticate  the 
inrgieal  injuries  and  diseaj^es  of  the  spinal  cord  it  \^  necessary  t*>  know  some- 
Ihing  of  the  functions  of  the  cord  as  a  whole  and  of  the  different  portions  of  the 
>rd  in  detail,  in  so  far  as  distnrhances  of  these  functions  are  important  in  the 


*  M.  A*  Starr,  **  Organic  Nervous  Diaeaaes,"  first  edition,  p.  369,  1903  (Lea  Brothers). 
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diagnosis  of  surgical  conditions.    The  following  data  arc  partly  adapted  by  pe 
mission  from  Starr :  ^  The  cord  is  made  up  of  thirty-one  sc^gments  of  gray  matte; 
I  each  of  which  is  connected  with  a  pair  of  spinal  nerves  passing  to  some  regio 

■  of  the  body,  and  connected  with  the  brain  and  with  the  other  segments  b 

!  ner\'ous  tracts  which  run  into  the  columns  of  white  matter  surrounding  the  cei 

1  tral  gray  substance  of  the  cord.     The  functions  of  the  cord  are  of  two  kindi^ 

I"  (1)   the  direct  control  of  the  parts  of  the  body  with  which  it  is  connected  b 

\  its  spinal  nerves;  (2)  the  transmission  of  motor  and  sensory  impulses  to  an 

5  from  the  brain. 

SYMPTOMS   OF   INJURY  AND   DISEASE   OF   THE   SPINAL   CORD 

The  symptoms  of  injury  and  disease  of  the  spinal  cord  are  paralysis,  dii 
turbances  of  the  motor  and  sensory  reflexes,  disturbances  in  the  anal  and  vesica 
sphincters,  changes  of  gait  and  posture,  ataxia,  disturbances  of  s(»nsation,  paii 
vasomotor,  and  trophic  disturbances.  It  w^ill  be  necessary  to  c(msider  thes 
various  symptoms  in  detail  in  so  far  as  they  are  connected  with  injuries  an 
such  spinal  diseases  as  may  be  treated  by  surgical  means. 

Paralysis 

Weakness  or  total  loss  of  power  may  affect  one  muscle,  or  a  group  of  mm 
cles,  or  an  entire  limb.  Such  paralysis  may  be  due  to  a  lesion  of  the  cerebri 
cortex,  or  to  a  lesion  in  the  motor  paths  anj'where  between  the  cortical  mote 
center  and  the  motor  cells  in  the  anterior  horns  of  gray  matter  in  the  cord.  Th 
motor  paths  of  the  cord  lie  in  the  lateral  pyramidal  and  anterior  median  co 
umns.  Paralysis  due  to  this  cause  is  known  as  cortico-spinal  paralysis  (cer 
tral  neuron),  and  is  quite  different,  as  will  be  noted,  from  paralysis  due  t 
lesions  in  the  motor  cells  of  the  cord  itself — spino-muscular  paralysis  (i^eripl 
eral  neuron). 

For  a  proper  understanding  of  the  several  forms  of  paralysis  which  ma 
affect  the  muscles  it  is  necessary  to  note  the  mechanism  whereby  voluntar 
movements  are  produced  and  controlled.  The  following  description  is  parti 
adapted  from  Bailey's  "  Diseases  of  the  Xervous  System  Resulting  from  Ace 
dent  and  Injury,"  second  edition,  page  68  et  seq: 

Voluntary  movements  are  presided  over  by  the  motor  cells  which  are  situate 
in  the  gray  matter  around  the  fissure  of  Rolando.  It  is  in  the  cells  of  this  regie 
that  the  motor  pathway  has  its  beginning,  and  the  motor  pathway  (see  Fig.  5 
is  the  cerebro-spinal  tract  of  which  our  knowledge  is  most  complete. 

It  descends  through  the  brain  as  a  well-defined  bundle  of  nerve  fibers  whic 
terminate  in  the  basal  ganglia,  the  pons,  the  medulla,  and  the  anterior  horns  c 
the  spinal  cord.  Before  reaching  the  spinal  cord  the  larger  number  of  these  fibei 
decussate,  those  for  the  cranial  nerves  in  the  j)ons  and  in  the  upj)er  part  of  th 

»  Starr,  loc.  cit,,  p.  165  et  wq. 
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medulla,  and  tliose  for  the  sjnnal  cord 
crosging,  the  cerebral  fibers  for  motion 
of  the  eerehrfHspinal  axis  to  thai 
from  which  tiiey  eaiire.  The  eon- 
tinuaiion  of  the  motor  traet  from 
the  ^ray  Tiiatter  of  tlie  bniin  axis 
and  fipimd  eord  is  in  the  peripliernl 
nerves,  which  are  distributed  to 
the  museles. 

The  entire  traet  for  voluntary 
motioti,  from  cortex  to  periphery* 
ig  composed  of  ag^repitions  of 
nervous  units  which  are  called  mo- 
tor neurons,  A  neuron,  a  term 
propoiied  by  Waldeycr  to  include 
the  nerve  cell  in  its  entirety,  con- 
sists of  (a)  the  cell  body,  ih)  the 
protoplasmic  processes  or  di-ndrite.^ 
which  are  generally  suijposed  to 
convey  impulses  to  the  cell  ami  are 
conj^uently  afferent,  and  (r)  the 
axis  cylinder  of  the  cell,  or  the 


f  NEURON 


FlO.  6* SciltMA  TO  ItLrSTHATE  THIC  AllllAXGIS- 

ItcNT  or  Tiir  Motor  NKCtioNs.     (Ilniley.) 


MUSCLE 


neuraxon,  which  is  known  to  convey  im- 
pulses from  tlie  cell  and  is  consccpiently 
elfcrent.  The  cerebro^spinal  motor  path- 
way is  principally  nuntt?  up  nf  two  seta 
of  these  nrural  elements,  which  are  called 
respectively  rrntral,  upper,  or  secondary 
neurons ^  and  pfriphftaK  lower,  or  pn- 
inartf  nrurnns.  T\w  evil  brwly  of  the 
central  neuron  is  situated  in  the  nuitor 
cfirtex  of  the  brain^  and  it-^  neuraxon 
descends  through  the  motor  pathway,  to 
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be  connected  by  fine  terminal  filaments  with  the  peripheral  neuron.  The  peripheral 
neuron  connects  the  gray  matter  of  the  brain  axis  or  of  the  spinal  cord,  as  the  case 
may  be,  and  the  periphery.  Its  body  is  in  the  gray  matter,  where  it  is  closely  asso- 
ciated with  the  terminations  of  the  central  neuron;  its  neuraxons  form  the  motor 
fibers  of  the  peripheral  ner\'es.  A  voluntary  movement  is  the  result  of  some  change, 
the  nature  of  which  is  unknown,  in  the  cortical  part  of  the  central  neuron,  by  wliich 
an  impulse  is  liberated  and  caused  to  descend  the  neuraxtm.  Its  energy  is  then 
transferred  by  means  of  the  terminal  filaments  to  the  peripheral  neuron,  along 
which  it  passes  to  the  muscle  fiber,  which  it  stimulates  and  causes  to  contract. 
When  for  any  reason  the  creative  power  of  the  cell  body  of  the  central  neuron  is 
abolished,  or  the  conductivity  of  its  lower  part  or  of  the  peripheral  neuron  is  lost, 
the  muscles  which  are  controlled  by  these  elements  cannot  receive  the  stimulus 
necessary  for  their  contractions  and  are  consequently  paralyzed. 

The  clinical  manifestations  of  paralysis  vary  according  as  the  lesion  exercises  its 
inhibitory  or  destructive  action  upon  the  central  or  the  peripheral  neuron. 


Symptoms  of  Centr.vl  Neuron  Injuky: 


Symptoms  of  Peripheral  Neuron 
Injury: 

Paralysis.  Paralysis. 

Rigidity.  Flaccidity. 

Increase  of  tendon  reflexes.  Loss  of  all  reflexes. 

Babinski  phenomenon.  Degenerative  electrical  reactions. 

Loss  of  peripheral  reflexes.  Atrophy  early  and  decided. 

Preservation  of  normal  electrical  reactions.        Trophic  disturbances  prominent. 

Atrophy  slight  or  absent. 

Trophic  disturbances  not  prominent. 

Bailey  further  states  that : 

Exception  must  be  made  for  the  distinctive  character  of  these  symptoms  in  so 
far  that  after  acute  injuries  all  reflexes  may  be  absent  for  a  time,  paralysis  may 
remain  flaccid  for  hours  or  days,  and  that  at  least  five  days  are  necessary  for  the 
development  of  degenerative  electrical  reactions.  The  pure  type  of  central  neuron 
paralysis  is  rarely  seen  except  in  injuries  occurring  in  or  above  the  basal  ganglia  of 
the  brain.  In  these  situations  none  of  the  neuraxons  have  reached  their  lowest  des- 
tination, and  since  a  peripheral  neuron  does  not  begin  until  its  central  neuron  ends, 
there  are  no  peripheral  neurons  in  the  vicinity  of  the  lesion  and  the  paralysis 
accordingly  corresponds  to  the  central  neuron  type.  The  pons,  medulla,  and  spinal 
cord,  on  the  other  hand,  contain  such  peripheral  neurons  as  are  making  their  exit 
from  the  cerebro-spinal  axis  (cranial  and  peripheral  nerves),  and  also  those  central 
neurons  which  are  still  descending  to  be  connected  with  the  peripheral  neurons 
which  were  situated  at  lower  levels.  Consequently,  while  injuries  of  the  cerebrum 
present  symptoms  referable  to  lesions  of  the  central  neurons  only,  those  at  the  base 
of  the  brain  or  in  the  spinal  cord  usually  give  evidence  of  interference  with  both 
neurons.  Thus  an  injury  to  one  side  of  the  pons  in  a  situation  below  the  crossing 
of  the  facial  nerve  causes  a  facial  palsy  on  the  same  side  as  the  lesion  (peripheral 
neuron),  while  the  paralysis  of  the  ann  and  leg  is  on  the  other  side  of  the  body 
and  of  central  neuron  type. 


SYMPTOMS    OF   INJUBY   AND    DISEASE    OF   TllK   SPmAL   CORD     9 


Cortico-spinal  Faralysis*— To  review  the  characteristics  of  corticospinal 
paralysis  (f*entrnl  neiirnii  tyjie)  a  little  more  in  detail  tlie  following  may 
be  observed;    The   muscles 


are  partly,  not  absolntely, 
paralyzed.      All    the    iiiiis- 

■  cles  of   tlie    afTi'ctet!    limb 
are  abtmt  ecpnilly  involvecl. 

kTbe  muscled  are  rather 
rigid,  and  the  joints  can, 
therefore,    be   moved    only 

I  with  flithVuIly,  The  nius- 
clcis  cont  riK^t  p  r  n  III  p  1 1  y 
^beil  the  niusele  itself  or 
ite  tendon  is  tapped.  Tla^ 
muscles  do  n<»t  atrophy, 
but  may  diminish  in  size 
from  disuse.  Tlieir  elec- 
trical reactions  remain  n^^r- 
mal.  The  circidation  of 
H  the  lind)  is  somewhat  im- 
^  paired;  the  skin  is  a  little 
blue  and  cck>]  ;  there  ia 
^m  often  edema  of  the  extreiu- 
ity.  Sensation  remains 
normal,  or  if  disturhanees 
of  sensation  exist,  they  in- 
dicate the  presence  of  ilis- 
eaae  outside  of  the  motor 
tract  Such  paralysis  ia 
common  as  the  result  of 
many  forms  of  cerebral 
disease,  and  then  usually 
cts  one  half  the  Iwjdy 
emiplegia).  If  ir  orig^ 
inatej?  in  the  cord  and  is 
dtie  to  a  transverse  lesion, 
the  paralysis  will  affect 
both  lower  extremities;  or 
if  the  lesion  is  in  the  cer- 

■  vical  portion  of  the  cord 
Htbe  arms  will   also  be  in- 
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Flo.  7.  —  TttR  Rei^tions  of  thk  Seomkntb  op  the  Spfn\l 
Conn  ANi»  THEin  Nerve  Rocira  to  thk  BoDiPia  anh  Spjnes 
or  THE  Vertebii.k.     (IMj^rme  and  Thutna**,   taodifiotl  by 


"volved.      Such   lesions   are  sometimes  caused  hy    pressure;   in   Pott's   disease 
(tuberculosis  of  the  lx»dies  of  tljc  vertebra*).  l*y  the  pressure  of  the  tuumr  of  a 
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cord.  It  18  also  seen  after  hemorrhage  and  in  softening  of  the  cord  following 
thrombosis.  Syphilis  of  the  cord  may  produce  a  like  paralysis  of  the  lower 
extremities,  as  does  primarj'  lateral  sclerosis.* 


Piexu*  rrrriCm 


N.   Ilio-ingr. 


*  N.  fiff^n,  fro/. 

Fia.  8. — Peripheral  Distribution  of  the  Sensory  Nerves.     (Bailey.) 

Spino-muscular    Paralysis    (Peripheral    Xenron    Type). — The    second,    or 
spino-muscular,  type  of  paralysis  has  the  following  characters :  The  muscles  are 


»  Starr,  loc,  cit,  p.  170. 
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usually  entirely  paralyzed  and  recover  slowly,  if  at  all.  All  the  muscles  of  a 
limb  may  be  affected,  but  usually  they  are  not;  certain  muscles  are  para- 
lyzed, while  others  are  not;  or,  if  all  are  at  first  affected,  some  will  recover 


N.  X€i^,  maj\      ^ 
—  — —  N*  AtiHcmagn, 


N.  cut, pott.  - 


NH.  rm^aclavic.l 


R,  Diirs.     N.  tpin. 


N.  cm(,  medialh, 
Nn.   iniercost. 


N.    -m  use.  cut. 
Mn«  m/.  ciunium, 

N.  An/*  ''ir«  *ttcro-tub, 
N.  rad. 

N.  «/*. 
N.  median. 


Fig.  9. — Peripheral  Distrimution  op  the  Sensory  Nerves.     (Bailey.) 


much  more  completely  than  others.  The  limb  is  not  rigid,  but  hangs  loosely; 
the  joints  are  not  stiff,  but  are  abnormally  mobile.  The  muscles  are  relaxed 
and  flabby.     Tapping  of  the  muscle  or  of  its  tendon  is   followed  by  no 
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contraction.  The  tendon  reflexes  are  abolished.  The  muscles  undergo  early 
atrophy  and  soon  exhibit  the  reaction  of  degeneration — that  is  to  say,  neither 
the  faradic  nor  galvanic  electrical  current  passed  through  the  nerve  of  the 
muscle  causes  it  to  contract,  and  the  faradic  current  passed  through  the 
muscle  itself  causes  no  contraction.  The  circulation  of  the  limb  is  impaired, 
the  limb  is  blue,  its  surface  cold.  Sensory  disturbances  may  or  may  not  be 
present. 

As  stated,  this  form  of  paralysis  is  due  to  a  lesion  of  the  motor  cells  in  the 
anterior  horns  of  the  gray  matter  in  the  cord.  It  is  seen  in  syringomyelia,  in 
tumors  and  hemorrhages  within  the  cord,  in  softening  of  the  cord  due  to 
embolism  and  thrombosis,  and  in  some  forms  of  myelitis.  It  is  seen  in  a  num- 
ber of  those  injuries  and  diseases  of  the  cord  not  commonly  regarded  as  amen- 
able to  surgical  treatment,  but  it  is  quite  important  to  differentiate  this  form 
from  paralysis  due  to  lesions  of  the  jx^ripheral  nerves.^  This  is  generally  possi- 
ble by  observing  the  distribution  of  the  paralysis;  for  the  nerve  filers  origi- 
nating in  each  segment  of  the  cord  do  not  corresi)ond  in  their  distribution  to  the 
distribution  of  the  individual  |H^ri])heral  nerves,  and  hence  the  paralysis  follow- 
ing the  lesion  of  a  nerve  trunk  does  not  (H)rrespond  in  distribution  with  that 
originating  in  a  segment  of  the  cord. 

Compare  tabic*  showing  the  distribution  of  motor  fibers  arising  in  the  differ- 
ent segments  of  the  cord  and  diagram  showing  the  relations  of  the  segments  of 
the  spinal  cord  and  their  nerve  roots  to  the  bodies  and  si)ines  of  the  vertebra*. 
(See  pages  29  and  D.)  By  comparing  these  table  and  diagrams  with  the 
well-known  distribution  of  the  motor  nerves  it  will  be  seen  that  lesions  of  a  single 
spinal  segment  and  of  a  single  nerve  tnmk  produce  paralyses  of  muscles  which 
are  unlike. 

For  example,  the  deltoid  muscle  may  be  paralyzed  alone  from  a  lesion  of  the 
circumflex  nerve,  but  is  never  paralyzed  alone  from  a  lesion  of  the  cord.  The  exten- 
sors of  the  wrist  and  the  supinator  longus  are  paralyzed  by  division  of  the  musi^ulo- 
spiral  nerve;  such  a  combination  does  not  occur  from  a  lesion  of  any  segment  of 
the  cord.^ 

Another  means  of  differentiation  between  lesions  of  the  cord  and  lesions  of 
peripheral  nerves  is  that  in  paralysis  due  to  lesions  of  nerves  anesthesia  is 
usually  an  associated  symptom.  Anesthesia  is  absent  in  lesions  of  the  cord 
involving  merely  the  motor  apparatus,  or  if  anesthesia  is  present  from  a 
lesion  of  the  cord  its  distribution  will -be  different  from  that  of  the  anes- 
thesia due  to  a  lesion  of  the  nerve.  These  differences  can  be  studied  on  the 
accompanying  diagrams,  which  show  the  areas  of  cutaneous  distribution  of 
the  sensory  nerves  arising  from  the  segments  of  the  cord  and  the  cutaneous 
distribution  of  the  several  cutaneous  nerves,  respectively.  (See  Figs.  8,  9, 
and  10.) 

»  Starr,  loc.  cU.,  p.  171.  » Ibid.,  p.  176. 
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General  Characters  of  Paralysis  Following  Injuries  and  Diseases  of  the  Spinal 
Cord. — Paralysis  from  injury  of  the  spinal  cord,  such  as  follows  fractures  and 
dislocations  of  the  vertebne,  appears,  speaking  broadly,  in  two  forms — accord- 
ing as  the  cord  is  partially  or  entirely  destroyed.    It  is  very  important  to  dis- 


Fio.  10. — Diagram  Showinq  Sensory  Nerve  Supply  of  the  Spinal-Cord  Segments. 

(Bailey,  after  Seiffer.) 

tinguish  clinically  between  these  two  forms,  since,  in  the  latter,  operation  is 
useless  and  unjustifiable.  When,  as  the  result  of  a  transverse  injury,  the  cord 
is  compressed  or  contused,  but  not  destroyed,  there  is  total  paralysis  below  the 
level  of  the  injury,  with  a  rigid  condition  of  the  muscles  and  increase  of  tendon 
reflexes.  There  is  loss  of  control  of  the  bladder,  with  either  spontaneous  evacua- 
tion or  retention  of  urine.  There  is  often  some  abdominal  distention  from 
paralysis  of  the  wall  of  the  gut  (Thorbum,  Kocher).  See,  however,  Hemato- 
myelia  and  other  partial  lesions.  When  the  spinal  cord  is  completely  destroyed 
at  any  level  there  is  absolute  paralysis  of  the  muscles  below  that  level.  The 
muscles  are  relaxed  and  not  rigid  (peripheral  neuron  type).  There  is  total 
loss  of  muscle  and  tendon  reflexes.  The  paralysis  is  symmetrical  on  the  two 
sides  of  the  body;  there  is  retention  of  urine,  there  is  vasomotor  paralysis 
and  congestion  of  the  surface  of  the  extremities,  sometimes  priapism.  The  gen- 
ital reflex  is  increased  (squeezing  the  testes  causes  contraction  of  the  muscles 
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of  the  abdominal  wall).     There  is  loss  of  sensibility  to  pain  and  temperature, 
and  usually  to  touch,  at  a  definite  level  on  the  surface.^ 

Spasmodic  Contraction  of  the  Muscles 

Spasmodic  contraction  of  the  muscles  as  the  result  of  injuries  and  disease  of 
the  spinal  cord  occurs  in  two  forms:  (1)  A  general  trembling  of  the  limb 
obser\'ed  in  spastic  rigid  paralyses,  due  to  lesions  of  the  lateral  columns  of  the 
cord,  and  not  of  the  spino-muscular  motor  centers  in  the  anterior  horns  of  gray 
matter.  Such  tremblings  may  be  very  painful.  (2)  Fibrillary  twitching  of  the 
individual  muscular  bundles.  Such  twitching  may  be  elicited  by  tapping  the 
muscle  or  exposing  the  surface  to  cold  air.  Its  occurrence  indicates  a  lesion  of 
the  motor  cells  controlling  the  muscle.^ 

Disturbances  of  Reflex  Action 

(1)  Tendon  reflexes.  (2)  Skin  reflexes.  (3)  The  automatic  functions  of 
the  bladder  and  rectum. 

1.  Tendon  Beflexes. — Tendon  reflexes  are  produced  by  smartly  tapping  the 
tendon  of  a  muscle  near  its  insertion,  thus  causing  a  sudden  contraction  of 
the  muscle.  The  table  from  Bailey  ^  (see  p.  32)  indicates  the  most  impor- 
tant muscular  reflexes  present  in  health,  together  with  the  spinal  segments  by 
which  they  are  controlled.  The  loss  of  tendon  reflexes,  in  the  absence  of  lesions 
of  the  peripheral  nerves,  indicates  a  lesion  of  the  spinal  cord  situated  in  that 
segment  of  the  cord  which  presides  over  the  particular  reflex  which  is  absent 
Accordingly,  the  symptom  becomes  a  valuable  one  in  locating  a  lesion  at  a  defi- 
nite level  in  the  cord.  The  tendon  reflexes  are  abolished  after  destruction  of 
the  cord,  in  some  cases  of  tumors  and  of  hemorrhages  into  the  cord,  and  in 
several  diseases  of  the  cord  which  impair  the  integrity  of  the  posterior  columns, 
notably  in  locomotor  ataxia,  in  some  cases  of  paresis,  and  in  other  nonsurgical 
diseases  of  the  cord. 

Exaggeration  of  the  tendon  reflexes  indicates  that  the  inhibitory  action  of 
the  brain  upon  the  cord,  normally  passing  through  the  lateral  columns  of  the 
motor  tracts,  has  been  interfered  with.  As  the  result  of  such  interference  the 
cord  reacts  more  violently  to  sensory  impulses,  and  then  the  phenomenon 
known  as  clonus  can  be  observed — i.  e.,  if  the  tendon  of  a  muscle  is  suddenly 
put  upon  the  stretch,  a  series  of  rapidly  repeated  contractions  of  the  muscle  are 
induced.  Thus,  if  while  the  leg  is  supported  the  foot  be  grasped  and  suddenly 
pushed  into  a  position  of  extreme  dorsal  flexion,  the  muscles  of  the  calf  of 
the  leg  may  be  felt  to  contract  and  the  foot  will  exhibit  a  rapid  series  of  vibra- 
tions (ankle  clonus).  A  similar  clonus  may  be  observed  in  the  quadriceps 
extensor  cruris  by  ])lacing  the  knee  in  the  extended  position,  the  muscles  of  the 
thigh  being  relaxed ;  if,  then,  the  patella  be  suddenly  crowded  downward,  thus 

»  Starr,  loc,  cU.,  pp.  177-178.  '  Ihid,,  p.  178.  >  Bailey,  loc.  cU.,  p.  196. 
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putting  the  qiiaJrieppK  tendon  upon  \hv  .stretrli,  the  attached  muscles  will  exhihit 
a  series  of  ctnitraetiims.  Such  |ihenomeiui  may  sonietimos  be  observed  in  tlie 
elbow,  wrist,  and  lingers,  *1  ceriain  sign  of  disea^  in  (he  laleral  fotumnm  of  the 
cord  or  in  (Jw  motor  tract  h  kiiowTi  as  Baljinski's  reflex.  If  the.  8ole  of  the 
foot  be  scratched,  tlie  extensor  muscle  of  the  great  ttXi  is  thrown  into  violent 
contraction,  so  that  its  tendon  stands  out  prominently.  This  sign  is  absent  in 
hysteria^  and  hence  is  a  valnalile  diapiostic  symptom,  since  oilier  tendon  reflexes 
may  be  incrc»ased  in  that  disease.^  Clonus  is  an  indication  of  impaired  function 
in  the  lateral  columns  of  the  cord,  and  appears  early  in  cases  where  motor 
impulsieg — passing  from  the  brain  to  the  cord — are  interfered  with.  It  is  com- 
monly observed  in  Pott's  disease  when  the  cord  is  lieing  pressed  upon  by  tlie 
bones  or  its  nutrition  is  impaired.  The  tendon  reflexes  may  be  increased  in 
H  pressure  upon  or  partial  destrtiction  of  tlie  cord  from  injury.  After  total 
^  destrnction  of  tlie  cord  at  any  level  the  reflexes  1x^1  ow  tluxt  point  are  abolished, 
Altiiougli  the  explanation  of  this  is  not  clear,  nevertheless  it  is  an  imp:irtant 
clinical  distinction  to  Vioar  in  mind. 

2.  Skin  Eeflezes. — Tlie  skin  reflexes  (soe  table)  are  commonly  lost  in  those 
I  diseases  in  which  the  tendon  reflexes  are  inereased.  They  are  pres^.*nt  in  hys- 
B  teria,  alnsent  in  some  diseases  of  the  brain.  They  are  far  less  important  in  diag- 
H  nosis  than  the  muscular  reflexes. 

k 


Localization  ok  Skin  Refi^exes  in  the  Sptnal  Cord  (Starr)  ^ 


Reflex  Acts. 
Epigastric  reflex :  Stroking  breast  caupcf 

dimpling  of  the  epigastrium. 
'Cremasteric  reflex:  Stroking  inner  side 
of  thigh  causes  retrat^ion  of  s*^rotum. 
Gluteal  reflex:  Stroking  Imttock  causes 
dimpling  in  the  fold. 


Loral izai ion  in  Segment. 
Seventh  to  ninth  dnrsHl. 


First  and  second  lumbar. 
Fourth  to  fifth  lumlmr. 


3.  Reflex  Mechanisms  Contrallinf  the  Bladder  and  Eectom. — These  are 
located  in  the  fuurlb  tuid  fifth  sacral  segments  of  the  curd.  Their  functions  are 
lof  two  kinds.  Sensory  impulses  received  in  the  c^ird  from  distention  of  the 
bladder  and  rectum  cau^  a  stimulation  and  contraction  nf  the  detrusor  muscles 
and  an  inhibitory  influence  upon  the  vesical  and  anal  sjihlncters  such  that  these 
muscles  relax,  allowing  the  urine  or  feces  to  escape.  In  certain  diseases  (trans- 
verse myelitis  of  tlie  dorsal  region)  these  centers  may  be  cut  off  from  the  con- 
trolHng  action  of  the  brain,  and  usually  continue  to  act  automatically.^  The 
bladder  and  rectum  may  empty  themselves  at  proper  intervals,  but  involun- 
tarily; the  condition  is  known  as  active  incontinence.  If,  on  the  other  hand, 
the  centers  in  the  sacral  segments  are  destroyed,  the  bladder  and  rectum  no 
longer  empty  tliemselvea,  except  incompletely,  by  o^^erdistention.      When   the 


*  Starr,  loc.  cU,,  p.  ISL 


>  ibid,,  p.  182. 


>  Ibid,,  p.  183. 
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bladder  becomes  distended  the  resistance  of  the  vesical  sjJiincter  may  be  over- 
come and  the  urine  slowly  dribble  away — passive  incontinence  of  urine.  In 
other  cases  it  is  said  that  the  bladder  may  actually  burst  from  overdistention. 

The  rectum  dot»s  not  tend  to  empty  itself  unless  the  feces  are  semifluid.  Dis- 
turbances of  the  bladder  and  rectum  are  very  common  in  all  injuries  and  many 
diseases  of  the  spinal  cord  and  constitute  one  of  the  gravest  dangers  of  such 
conditions.  Catheterization  leads,  scnmer  or  later,  to  infection  of  the  bladder, 
and  finally  an  ascending  infection  passes  up  the  ureters  and  invades  and 
destroys  the  kidneys.  The  rectum  may,  of  course,  l)e  emptied  mechanically 
without  danger,  although  such  efforts  are  not  always  easily  successful. 

For  the  characteristic  attitudes  of  patients  after  injuries  of  the  spinal  cord, 
see  Injuries  of  Special  Parts  of  the  Cord. 

Disturbances  of  Sensation 

Irritation  of  the  sensory  areas  of  the  cord  may  produce  paresthesia* — i.  e., 
abnormal  sensations  referred  to  different  areas  of  skin,  or  to  entire  limbs,  or 
parts  of  limbs,  corresponding  in  situation  to  the  diseased  centers  in  the  cord ; 
such  sensations  are  of  heat  or  cold,  tingling,  nimibness,  fullness,  pressure,  or 
weight.^  Destruction  of  sensory  areas  in  the  cord  leads  to  loss  of  sensation — 
anesthesia.  Such  anesthesia  will  be  total  if  the  sensor v  areas  are  entirelv 
destroyed  at  any  level,  or  if  the  posterior  nerve  roots  are  cut  or  destroyed.  Such 
complete  anesthesia  also  follows  the  division  of  a  peripheral  sensory  nen-e 
trunk.  If  the  disease  or  injury  of  the  sensory  area  in  the  cord  is  only  partial, 
then  some  kinds  of  sensation  may  be  lost,  while  others  are  retained.  The  sen- 
sory nerv^e  fibers  entering  the  cord  by  the  sensory  roots  diverge,  and  pursue  dif- 
ferent paths  to  the  brain ;  hence  a  lesion  which  involves  some,  but  not  all,  of  the 
sensory  tracts  of  the  cord  may  produce  only  an  incomplete  anesthesia.  The  dif- 
ferent varieties  of  sensation  are :  ordinary  tactile  sensation  or  the  sense  of  touch 
— its  loss  is  known  as  tactile  anesthesia ;  the  sense  of  pain — its  loss  is  known  as 
analgesia.  Sensations  of  tem]x?rature  —  its  loss  is  thermo-anesthesia.  The 
muscular  sense — its  loss  produces  imperfect  muscular  coordination  or  ataxia. 
A  loss  of  tactile  sensation  due  to  a  cord  lesion  implies  a  widespread  degeneration 
or  destruction  in  the  antero-lateral  and  posterior  columns  of  the  cord.  Anal- 
gesia and  thermo-analgesia  implies  a  lesion  of  the  central  gray  matter  and  of 
the  ascending  antero-lateral  fil)ers,  common  in  hematomyelia  with  preservation 
of  tactile  sense;  and  a  loss  of  muscular  sense — ataxia — a  lesion  of  the  posterior 
columns  of  the  cord.  If  the  lesion  of  the  cord  is  unilateral  there  is  usually 
tactile  anesthesia  of  the  side  of  the  body  opposite  to  the  lesion,  together  with 
some  hyperesthesia  of  sensation  upon  the  same  side  of  the  body  as  the  lesion. 
The  sensory  impulses  are  believed  to  cross  the  cord  and  ascend  to  the  brain  in 
the  columns  of  the  opposite  side.  Total  destruction  of  a  segment  of  the  cord 
at  any  level  produces  complete  anesthesia  of  the  entire  body  below  the  level 

»  Starr,  loc.  cit,,  p.  187. 
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of  the  lesion.     Careful  study  of  the  areas  of  anesthesia  in  any  ease  of  injury 
fcor  disease  of  the  spinal  cord,  and  comparison  with  Fig,  10,  which  shows  the 
area?  of  skin  connected  with  each  sequent  of  the  cord,  will  permit  the  injury 
tu  lie  k>cated  in  the  projx?T  segment  of  the  spinal  cord. 

The  areas  of  skin  sni)plied  hy  the  several  segments  of  the  cord  overlap,  each 
[ekin  Jirea  lioing  supplied  hy  two  adjacent  seguients  of  the  cord.  It  is  important 
to  l>ear  this  fact  in  mind  in  locatiiie:  the  level  of  a  lesion.  For  example,  if  anes- 
thesia of  the  skin  is  oliserved  extend inj^  upward  as  far  as  the  upper  level  of  the 
skin,  supplied  hy  any  given  segment,  then  it  is  certain  that  the  next  segment 
ahiive  is  also  involved.     Further,  aWition  of  function  in  a  single  segment  w^ill 

I  not  prndnce  anesthesia,   sensation  being  still  furuislicd  hy  the  segment   alirive 
er  l>elow  (Sherrington,  Starr).     Tt  has  been  observed  that  division  of  a  single 
pt*sterior  nerve  root  d<^es  not  prodnce  anesthesia.     The  level  of  the  anesthesia 
is  thus  a  most  iuiijortant  guide  in  determining  the  level  of  the  lesion  in  frac- 
tures and  dislocations  of  the  rertebra\  in  hemorrhages  into  the  cord,  and  in 
pressure  upon  the  e*>rd  by  tumors. 
Small  areas  of  anesthesia  from  small   lfx*alized,  not  complete,   transverse 
I     lesions  of  the  cord  are  observed;  chiefly  in  syringomyelia,  in  hemorrhages  into 
Hihe  cord,  in  cases  of  pressure  from  tumor  of  the  cord,  or  when  small  areas  of  soft- 
^ening  are  present  (Starr).     Such  small  lesifms  producing  limited  areas  of  anes- 
thesia are  not  very  frequent.     The  anesthetic  areas  fade  off  gradually  in  the 
normal  sensation  of  the  surrounding  skin,  thus  differing  from  tlie  anesthesia 
of  hy-^teria  in  whieli  the  line  of  demarcation  is  nuich 
^aharper.     The  determination  of  the  exact  limits  and  the 
Bdistribution  of  anesthetic  areas  in  the  skin  is  a  valuable 
"diagnostic   aid    in   differentiating   lesions    of   the    spinal 
^oord  itself  from  lesions  of  the  nerve  trunks,  froui  lesions 
^foi  the  eauda  equina,  from  hysteria,  and  from  multiple 
neuritis.     In  lesions  of  the  nen^e  trunks  the  distribution 

I  of  the  anesthesia  differs  from  that  ohserved  after  lesions 
iof  the  segments  of  tlie  spinal  cord.  This  will  be  readily 
[evident  by  comparing  Fig.  10,  showing  the  skin  areas 
connected  with  the  several  segments  of  the  spinal  cord, 
iRrith  Figs.  S  and  0,  showing  the  skin  areas  supplied 
With  sensation  hy  the  different  peripheral  nerves. 
Htjslf^rical  anesthesia  is  to  be  differentiated  from  that 
^due  to  lesions  of  the  cord  by  the  fact  that  in  hysteria  tlie 
Hgenital  organs,  the  anus,  and  the  perineum  are  never  an- 
Beisthetie,  The  Ijoiindaries  of  the  anesthetic  area  are, 
^moreover,  more  sharply  defined  thnn  is  the  case  in  cord 
legionjs.  Further^  retention  of  nrine  is  coinn\on  in  hys- 
H^ria;  actual  paralysis  of  the  bladder  and  rectum,  with 

dribbling  of  urine,  does  not  occur.     The  shapes  of  the  anesthetic  areas  common 
in  hysteria  and  their  limits  are  quite  different  from  those  obsen'ed  in  lesions 


\ 


Fig.  1 L— Th^  Most  FUb- 

QUEXT     DtSTHIBUTIOS* 

OF    IlraTEiucAi,    Ak- 
EaTBHsiA.     (BAjley.) 
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of  the  cord.  See  Fig.  11,  alao  Traumatic  Hysteria.  Of  hysterical  paralysis 
it  is  to  he  ohserved  that  the  muscles  do  not  show  the  reaction  of  degeneration, 
nor  are  the  tendon  reflexes  abolished.  In  multiple  neuritis  the  anesthetic  areas 
assume  a  glove-shaped  or  stocking-shaped  form  on  both  limbs,  and  do  not  invade 
the  trunk.  In  many  cases  of  traumatic  neuroses  following  injuries  of  the  spine, 
and  in  so-called  concussion  of  the  spine,  it  has  been  observed  that  the  anesthesia 
is  of  the  hysterical  type. 

Ataxia 

Disturbances  of  the  muscular  sense  with  loss  of  coordination  in  muscular 
movements  is  sometimes  observed  in  cases  of  tumor  within  the  cord,  or  in 
tumors  of  the  meninges  pressing  upon  the  posterior  columns  of  the  cord,  as  well 
as  in  several  distinctly  nonsurgical  affections  of  the  cord,  notably  in  posterior 
sclerosis  (locomotor  ataxia).  The  paths  of  the  fibers  controlling  the  muscular 
sense  pass  in  the  posterior  external  columns  of  the  cord,  or  column  of  Burdach, 
and  in  the  column  of  Goll  (Starr).*  The  characteristics  of  the  ataxic  gait  are: 
the  steps  are  uncertain  and  of  irregular  length,  the  person  tends  to  lose  his  bal- 
ance as  he  walks  and  makes  irregular  efforts  to  save  himself  from  falling.  In 
rising  from  a  chair  he  straddles  widely  and  sways  for  a  moment  before  stepping 
out.  The  forw^ard  step  in  advanced  cases  resembles  a  kick,  the  feet  are  far 
apart  and  are  elevated  far  off  the  ground.  Closing  the  eyes  renders  the  ataxia 
more  marked.  It  is  quite  impossible  for  a  person  with  advanced  locomotor 
ataxia  to  stand  upright  with  the  heels  together  and  the  eyes  closed.  The  indi- 
vidual sways  from  side  to  side  and  would  fall  imless  he  opened  his  eyes  or  were 
supported.  Normal  individuals  may  sway  slightly  when  they  stand  with  the 
eyes  closed,  but  never  to  this  marked  extent 

Pain  in  Injuries  and  Diseases  of  the  Spine 

Pain  may  be  felt  in  the  spine  itself,  or  may  be  a  referred  pain.  Pain 
referred  to  the  spinal  region  indicates  rather  irritation  of  the  posterior  nerve 
roots  or  of  the  meninges,  than  of  the  cord  itself.  Such  pain  is  also  common  in 
traumatic  neurasthenia  and  in  traumatic  hysteria  as  well  as  in  hysteria  from 
other  causes.  Pain  due  to  various  diseases  of  the  abdominal  viscera  may  also 
be  referred  to  the  back.  Diseases  of  the  vertehne,  their  ligaments,  and  of  the 
nerve  roots  may  also  cause  pain  in  the  back.  Pain  due  to  injury  or  disease  of 
the  cord  itself  is  caused  by  irritation  or  injury  of  the  posterior  nerve  roots  at 
their  entrance  to  the  cord,  or  to  an  irritation  of  the  sensory  nerve  tracts  as  they 
ascend  in  the  cord.  Such  pain  is  not  felt  in  the  spine  but  is  referred  to  that 
portion  of  the  body  from  which  the  affected  nerve  elements  proceed.  The  loca- 
tion of  the  pain  thus  becomes  of  diagnostic  value  in  locating  the  lesions  of  the 
cord.     Compare  figure  showing  sensory  distribution  of  the  spinal  segments. 

In  injuries  causing  pressure  upon  or  crushing  of  the  cord,  such  as  frao- 

»  Starr,  loc,  cit.,  p.  196. 
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tures  and  dislocations  of  the  vertebrse,  in  hemorrhages  into  the  cord,  and  in 
cases  where  the  cord  is  pressed  upon  by  tumors,  the  pain  is  referred  to  the 
periphery  below  the  level  of  the  lesion.  Thus,  in  a  lesion  of  the  lower  cervical 
region  a  severe  generalized  pain  may  be  felt  in  the  entire  body  below  the  arms, 
and  such  pain  may  be  made  much  worse  by  motion  causing  an  increased  pres- 
sure upon  the  cord.*  (See  also  Tumors  of  the  Vertebrae  and  Tumors  of  the 
Cord.)  In  tumors  of  the  cord  pain  is  one  of  the  earliest  and  most  pronounced 
symptoms.  If  the  area  of  the  cord  compressed  is  small,  a  pain  may  be  felt  only 
in  parts  of  the  body  connected  with  one  or  more  nerve  roots.  If  the  tumor  is 
in  the  dorsal  region,  such  pain  is  sometimes  felt  in  the  thorax  or  abdomen.  If 
the  tumor  is  larger  so  that  the  sensory  tracts  are  irritated,  the  pain  may  be 
referred  to  the  body  below  the  level  of  the  tumor.  In  diseases  of  the  nerve  roots 
and  in  tumors  of  the  spinal  vertebrae,  notably  sarcoma  and  carcinoma,  some- 
times in  caries  of  the  spine,  the  function  of  the  sensory  nerve  roots  may  be 
abolished,  so  that  some  portion  of  the  integument  is  anesthetic,  but  the  irrita- 
tion of  the  fibers  above  the  lesion  may  cause  a  pain  referred  to  the  anesthetic 
periphery — "  anesthesia  dolorosa.'' 

Vasomotob  and  Teophic  Disturbances 

Vasomotor  and  trophic  disturbances  are  common  after  injuries  and  in 
certain  diseases  of  the  cord — notably  syringomyelia  and  locomotor  ataxia. 
Injuries  and  diseases  which  destroy  the  cord  are  regularly  followed  by  impaired 
circulation,  blueness  and  coldness  of  the  extremities,  and  by  a  diminished  nutri- 
tion of  the  tissues.  The  muscles  atrophy,  the  bones  become  fragile.  In  locomo- 
tor ataxia  and  syringomyelia  there  is  a  decided  tendency  to  localized  gan- 
grenous processes,  to  destructive  lesions  of  the  joints  following  slight  trauma 
or  continuous  pressure.  Such  lesions  can  be  partly  but  not  entirely  explained 
by  diminished  sensibility  and  the  consequent  unobserved  pressure  upon  bony 
prominences.  The  same  may  be  said  of  the  pressure  sores — decubitus — after 
injuries  of  the  cord.  Probably  both  diminished  nutrition  and  loss  of  sensibil- 
ity are  causative  factors  in  these  conditions.  (See  also  Gangrene,  vol.  i, 
p.  213.) 

INJURIES  OF  THE  SPINAL  CORD 

It  is  important  to  bear  in  mind  that  the  spinal  cord  is  better  protected 
against  external  violence  than  any  other  structure  in  the  body.  In  rare  cases 
the  spinal  cord  may  be  injured  by  muscular  violence;  as  when  an  individual 
diving  into  shallow  water  violently  extends  the  head  and  neck  in  order  to  avoid 
striking  the  bottom.  Other  similar  causes  will  be  spoken  of  later.  In  the  vast 
majority  of  instances  the  spinal  cord  is  only  injured  by  extreme  degrees  of  vio- 
lence transmitted  to  the  spine  itself.  As  Bailey  has  pointed  out,  slipping  upon 
a  banana  peel,  or  the  violence  exerted  upon  the  body  by  the  sudden  starting  or 

>  Starr,  loc.  cit.,  p.  197. 
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gtopping  of  a  railway  train,  are  not  siiflicieiit  to  cause  injuries  of  the  spinal  corA 
Usually;  the  cord  is  injured  by  falU  from  a  height  up<jn  the  head,  or  upon  the 

hiittoeks,  by  blows  or  falls  up3n  the  spine  such 
that  the  spine  is  violently  bent  or  twisted,  cau^ 
iug  a  rnptnre  of  the  innseles  and  ligamants  which 
hdlfl  the  vertebne  to£fether;  and  often  in  addition 
fracture  of  one  or  more  of  the  vertebrae-  Among 
tile  coninionej^t  causes  of  fracture  of  the  spine  are 
violent  twists  or  wrenches  which  fracture  or  did- 
IfK'ate  the  vertebne,  or  tear  the  spinal  ligaments 
and  Oil  use  cr  mi  press 5 on,  or  contusion,  or  lacera- 
tion of  the  cord  throujErh  the  metlium  of  the  dis- 
placed bones.  Stab  and  gunshot  wounds  may 
also  injure  the  cord.  Injuries  to  the  spinal  cord 
are  relatively  infretjuent ;  thus,  among  70,000 
gt*neral  injuries  tabulated  by  Wagner  and  Stol- 
per,  only  0.71  per  cent  involved  the  spinal  column. 
Tlie  cord  escapes  in  about  one  third  of  the  cases 
of  injury  to  the  spine. 

Pathology 

Injuries  of  the  membranes  of  the  cord  are 
rarely  atfenJed  by  definite  symptoms  apart  from 
those  accompanying  the  comuiouly  assoc^iated   in- 
y^^S|jt]^M|x  juries  of  the  ciird  itself.     The  dura  and  pia  may 

K^  I^^^^B  4  ^^*  ^'*^^^   ^^  contused   with   res^uUing  hemorrhage, 

I  "-^filiy ^JLjl  either  epidural  or  subdural  and  extramedullary. 

Such  bleeding  may  form  extensive  clots.  The 
condition  as  such  cannot  be  recognized  clinically, 
and  is  usually  associated  with  fracture  of  the  ver- 
tebra? and  with  serious  injury  of  the  cord  (Bailey). 
Contusion  and  Laceration  of  the  Cord* — Con- 
tusion 'and  hieeration  of  the  cord  may  pro- 
duce partial  or  total  destruction  of  its  sub- 
stance. The  lesions  are  commonly  described  as 
total  transverse  k^sions  and  as  partial  lesions  re- 
spectively, or,  clinically,  as  **  severe  and  partial 
lesions ''  {Bailey).  It  is  almr>st  certain  that 
if  the  nerv^ous  conducting  fillers  of  the  cord  are 
completely  divided  or  crushed  they  never  regen- 
erate, 

Hematomyelia. — Hemorrhage  into  the  cord  is  a  regular  accompaniment  of 
severe  contusions  of  its  suljstance.     It  may  also  occur  as  an  inde|>endent  lesion 
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without  discoverable  injury  to  the  bones.  In  the  latter  group  the  dorsal  and 
ventral  horns  of  gray  matter  are  the  common  sites  of  hemorrhage.  The  blood 
finds  its  way  up  and  down  the  cord,  often  through  two  or  more  segments.  Some- 
times on  one  side  of  the  medium  commissure,  sometimes  on  both.  The  extension 
upward  is  usually  further  than  that  downward  (Bailey).     (See  Fig.  12.) 

The  symptoms  produced  are  focal.  Usually  the  hemorrhage  is  confined  to 
the  horns  of  the  gray  matter,  though  in  the  more  severe  cases  the  lateral  white 
columns  may  be  invaded.  In  other  cases,  minute  or  larger  hemorrhages  into 
the  white  columns  are  observed.  The  destruction  of  the  cord  varies  with  the 
extent  of  the  hemorrhage.  In  some  cases  a  considerable  cavity  is  formed  filled 
with  blood  clot  surrounded  by  more  or  less  extensive  areas  of  softening.  When 
the  latter  is  absorbed  a  cavity  remains  in  the  cord  resembling  in  api)earance  the 
cavities  seen  in  syringomyelia,  and  since  the  symptoms  produced  may  simulate 
those  observed  in  the  latter  disease,  the  condition  is  sometimes  spoken  of  as 
"  Traumatic  Syringomyelia."  The  most  frequent  site  of  localized  hemorrhages 
into  the  cord  is  the  region  where  the  greatest  mobility  of  the  spine  exists — 
namely,  in  the  lower  cervical  region  corresponding  to  the  fifth,  sixth,  seventh, 
and  eighth  cervical  and  first  and  second  dorsal  segments  (Bailey). 

It  is  possible  also  that  primary  traumatic  hematomyelia  occurs  in  the  lower  lum- 
bar region  and  in  the  conus  medullaris.  In  the  majority  of  the  cases  of  hemorrhage 
in  this  region,  however,  there  have  been  serious  lesions  in  the  bones.  In  some  few 
eases  of  fracture  of  the  spine  in  the  lower  dorsal  and  lumbar  regions  there  appear,  in 
addition  to  the  symptoms  of  more  or  less  complete  paralysis  of  the  legs,  evidences 
of  a  partial  lesion  in  the  cervical  region,  although  tlie  cervical  vertebrae  remain 
intact.  Such  cases  can  best  be  explained  by  primary  hematomyelia  in  the  cervical 
region,  due  to  forced  movement  in  the  neck,  without  fracture,  which  occurred  at 
the  same  time  as  tlie  fracture  in  the  lower  region.  A  disseminated  type  of  hemato- 
myelia, consisting  of  minute  punctate  hemorrhages  throughout  the  entire  length  of 
the  cord,  has  been  observed  at  autopsy  after  severe  general  traumata.  The  liemor- 
rhages  are  minute,  many  of  them  too  small  to  be  seen  by  the  naked  eye.  Clinically 
these  lesions  cannot  be  recognized  with  certainty.^ 

Causation  and  Mode  of  Production  of  Injuries  of  the  Spinal  Cord 

In  fractures  and  dislocations  of  the  spinal  column  the  bones  may  be  dis- 
placed in  such  a  way  that  the  spinal  canal  is  suddenly  narrowed  and  the  cord 
compressed,  crushed,  contused,  or  torn.  The  injury  is  in  most  cases  of  momen- 
tary production.  The  displaced  bones  after  the  force  has  ceased  to  act  spring 
more  or  less  completely  back  into  place.  The  cord  may  be  completely  crushed 
or  cut  in  two,  or  in  other  cases  more  or  less  severely  lacerated.  The  hemor- 
rhage in  severe  lesions  of  the  cord  is  usually  a  matter  of  secondary  impor- 
tance. 

In  other  less  severe  cases  the  canal  is  but  slightly  narrowed  and  the  cord 

>  Bailey,  loc,  cU,,  pp.  168-169. 
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escapes  with  a  slight  or  moderate  contusion.  In  about  one  third  of  the  cases 
of  fractures  and  dislocations  the  cord  escapes  injury.  Except  in  the  case  of 
gunshot  wounds,  loose  fragments  of  bone  are  rarely  present.  The  effects  of 
bullet  and  stab  wounds  upon  the  cord  resemble  those  produced  by  fractures  and 
dislocations.  The  bullet,  or  the  blade,  or  a  splintered  bone  fragment  produce 
contusions  and  lacerations  and  hemorrhage.  The  lesions  produced  are  usually 
partial  (Brown-Sequard  Paralysis).  In  open  wounds  involving  the  cord  the 
added  danger  of  infection  is  always  present  In  addition  to  the  actual  destruc- 
tion of  the  cord  there  is  usually  marked  contusion,  and  hematomyelia  is  often 
present  (Bailey). 

Distortion. — Stretching  of  the  cord  without  demonstrable  lesion  of  the  spine 
occurs  only  in  the  cervical  region  and  results  from  sudden  forcible  flexion  or 
extension  of  the  neck. 

The  mechanism  of  production  consists  in  the  cord  being  actually  stretched  so 
that  its  component  parts  are  torn  in  their  long  axes,  or  in  the  cord  being  drawn 
too  tightly  over  the  posterior  surface  of  the  body  of  a  vertebra  or  of  a  vertebral 
disc.  This  variety  of  injury  is  most  frequent  in  the  region  of  the  fifth  and  sixth 
cervical  vertebrae,  and  is  particularly  effective  in  causing  hemorrhage.  It  is  impos- 
sible to  conceive  the  blood-vessels  of  the  spinal  cord  being  torn  without  the  nerve 
fibers  being  injured  also,  yet  in  many  of  the  cases  the  hemorrhage  is  undoubtedly 
the  most  important  lesion.  Distortion  may  also  cause  laceration  of  the  cord  without 
hemorrhage.^ 

Hemorrhage  is  so  important  a  part  of  the  lesion  produced  by  distortion  that 
it  constitutes  a  well-defined  group  of  spinal-cord  injuries. 

General  Symptoms  of  Spixal-cord  Injuries 

Since  the  injuries  which  produce  lesions  of  the  spinal  cord  are  severe  and 
generalized,  concussion  of  the  brain  and  shock  are  not  infrequently  present  As 
in  other  severe  traumata  the  symptoms  of  concussion  may  last  for  minutes  or 
hours;  the  symptoms  of  shock  may  persist  until  death  or  may  be  gradually 
recovered  from  after  a  variable  interval. 

Motor  Symptoms. — The  paralysis  following  injury  to  the  spinal  cord  comes 
on  instantly  in  most  cases. 

The  patient  may  receive  a  severe  general  injury  and  be  found  unconscious  and 
paralyzed.  In  other  cases  he  receives  an  injury,  falls,  and  finds  himself  unable  to 
use  his  legs.  In  rare  cases  he  is  still  able  to  walk  after  the  injury,  though  with 
difficulty.  In  a  few  hours  the  weakness  in  the  leo:s  raj)i(lly  increases  until  the 
patient  is  entirely  paraplegic.  In  this  last  group  of  cashes  a  moderate  contusion 
has  occurred  followed  by  a  destnictive  hemorrhage.  In  other  eases  a  slight  paralysis 
becomes  complete  when  the  patient  is  moved.  Here  a  partial  lesion  of  the  cord 
has  been  rendered  complete  by  the  movement  of  the  dis])laced  bones.^ 

>  Bailey,  loc.  cit.,  p.  173.  -  Ibid.,  p.  174. 
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In  these  cases,  if  the  iujury  i?.  in  the  cervieal  region  above  the  region  of  the 
phrenic  nerve,  the  attempt  to  move  the  patient  may  he  followed  by  instant  death. 

In  excessively  rare  cases  the  paralysis  is  slight  at  first  and  rapidly  improves,  so 
that  the  patient  is  able  to  be  np  and  about  again.  But  after  a  few  weeks  the  mus- 
cular power  begins  again  to  disappear  from  the  part?  originally  affected,  and  the 
patient  goes  on  with  s^^mptoms  of  slow  compression.^ 

The  extent  of  paralysis  after  injuries  of  the  cord  varies.  In  severe  injuries 
the  patient  Ijeeonies  immediately  paraplegic  and  remains  so  until  death.  In 
many  cases  the  extensors  are  more  completely  paralyzed  than  the  flexors,  so  that 
the  patients  are  able  to  flex  the  fingers  and  toes  slightly  immediately  or  soon 
after  the  accident.  In  partial  lesions  the  paralysis  may  be  complete  at  first,  but 
may  soon  improve.  In  slight  cases  the  paralysis  is  incomplete  from  the  first  and 
amounts  merely  to  weakness  of  the  affected  muscles.  The  distribution  of  the 
paralysis  varies-  In  cervical  lesions  involviug  both  sides  of  the  cord  all  four 
extremities  are  paralyzed  (paraplegia).  Similar  lesions  in  the  dorsal  region 
produce  paralysis  of  both  leg:s.  In  partial  lesions,  though  all  the  muscles  are 
weakened  below  the  injured  segments,  the  paralysis  may  ehietly  involve  the  arm 
and  leg  of  one  side  of  tJie  body  (spinal  hemiplegia — Brown-Sequard  Paralysis), 
In  other  cases  but  one  extremity  may  be  involved  (monoplegia),  or  both  arms 
(diplegia  brachial  is).  The  character  of  the  paralysis  varies  with  the  situation 
and  severity  of  the  lesion.  Injuries  of  the  lower  lumbar  and  sacral  regions, 
whether  slight  or  severe,  are  followed  by  flaccid  paralysis.  Early  atrophy  of 
the  muscles  and  electrical  reaction  of  degeneration  follows  (peripheral  neuron 
type — spim>muscular  paralysis— Bailey).  In  the  up|>t*r  luuibar  region  the 
paralysis  is  at  first  flaccid.  Later  on  it  may  show  a  combination  of  central 
and  i^eripheral  neuron  types.  In  the  dorsal  region  the  central  ueiinin  ty|>e  is 
regularly  present.  In  the  cervical  region  the  peripheral  neuron  type  occurs 
in  the  hands  and  anus,  the  central  neuron  type  in  the  lower  extremities.  Exten- 
sive lesions  pnxlnce  flaccid  paralysis,  with  total  loss  of  reflexes.  When  the 
lesion  is  partial,  so  that  the  flex<irs  are  not  conipletely  paralyzed,  and  during 
rec*">very,  when  the  flexors  regain  more  {>ower  than  the  extensors,  coiitracturea 
are  common.  The  limbs  often  l>ecome  permanently  and  helplessly  flexed.  Evi- 
dences of  irritation  are  often  obsen*ed  both  in  muscles  completely  paralyzed  as 
well  as  in  tliose  uuly  ^vcakened.  The  affected  mnst^le!^  fi'ei]neutly  undergo  spas* 
modic  contractions,  so  that  the  legs  twitch  and  jerk.  These  svmptoms  are 
observed  chiefly  at  night.  Fibrillary  tremors  are  also  observed  in  the  paralyzed 
muscles. 

Sensory  Symptoms. — The  sensory  svmptoms  after  spinal-eord  injuries  are 
pain,  hyperesthesia,  paresthesia,  and  anestliesia. 

Pain. — There  may  Ije  local  pain,  due  tu  the  injury  of  the  l>ones,  muscles, 
and  ligaments  of  the  back;  or  it  may  be  radiating,  and  is  then  due  to  irritation 
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of  the  posterior  nerve  roots.  Local  pain  is  present  in  some  cases,  absent  in 
others.  If  present  it  is  constant,  rendered  worse  by  movement,  and  is  of  a 
dnll,  aching  character.  In  nearly  every  case  of  spinal-cord  injury  there  is 
marked  local  tenderness  over  the  spines  of  the  vertebra?  in  the  affected  region, 
most  marked  over  the  spine  of  a  single  vertebra  in  tlie  majority  of  cases.  Radi- 
ating pains  are  present  in  partial  lesions,  absent  in  total  lesions.  Such  pains 
are  severe  and  lancinating.  They  are  more  marked  in  the  arms  than  in  the 
legs  and  are  excited  by  movements  of  the  spine  and  extremities.  They  may  be 
the  most  prominent  s^Tuptoms  of  partial  lesions  of  the  cord.  Soon  after  the 
accident  they  may  be  very  severe,  but  later  diminish  and  finally  disappear. 

Hyperesthesia  and  Paresthesia. — Hyperesthesia  and  paresthesia  are  com- 
monly associated  with  anesthesia. 

Thus,  when  cutaneous  sensibility  is  impaired,  rather  than  lost,  as  in  cases  of 
partial  lesions  or  in  recovery  from  total  anesthesia,  h>'peresthesia  and  paresthesia 
are  often  ])rorainent.  It  is  a  verv.good  index  that  recovery  has  begun  when  patients 
who  have  been  dcej)ly  anesthetic  complain  of  numbness,  tingling,  and  pain  to  touch 
in  the  affected  parts.  In  severe  lesions  there  is  often  a  zone  of  hyperesthesia  directly 
above  the  total  anesthesia.  Subjectively  this  may  be  complained  of  as  a  girdle 
sensation.^ 

In  severe  lesions  of  the  cord,  anesthesia  is  marked  from  the  first,  and  per- 
sists, involving  all  forms  of  cutaneous  sensibility.  In  partial  lesions,  though 
usually  present  to  a  greater  or  less  degree,  it  may  be  absent  or  may  exist  as  a 
diminution  of  cutaneous  sensibility  merely.  The  distribution  of  anesthesia  cor- 
responds with  the  distritution  of  the  affected  segments  of  the  cord.  Bailey 
considers  that  hyperesthesia,  if  found  in  characteristic  areas  and  associated 
with  other  symptoms,  is  as  valuable  for  diagnosis  as  anesthesia. 

Elective  Anesthesia. — Elective  anesthesia  is  produced  almost  exclusively  in 
lesions  in  the  central  part  of  the  cord.  The  normal  sense  of  touch  is  preserved, 
while  the  temperature  sense  and  the  pain  sense  are  diminished  or  lost.  In 
the  cases  where  ordinary  tactile  sensibility  is  interfered  with  there  will  nearly 
always  be  also  diminution  or  loss  of  the  temperature  sense  and  the  sense  of  pain. 
Elective  anesthesia  may  be  found  over  a  narrow  area,  just  above  the  limit  of 
total  anesthesia.  It  indicates  hemorrhage  in  the  cord  above  the  seat  of  the  total 
lesion  (Bailey).  Anesthesia  is  a  symptom  which  in  partial  lesions  does  not 
exist  as  long  as  paralysis.  In  many  cases,  though  it  begins  suddenly,  it  soon 
improves.  If  the  patient  is  to  recover,  the  area  of  total  anesthesia  diminishes 
and  may  finally  disapjwar.  If  no  improvement  in  anesthesia  occurs  during  the 
days  and  weeks  following  injury,  its  persistence  is  of  bad  significance. 

Reflexes. — When  a  lesion  involves  the  region  of  the  cord  in  which  a  reflex 
center  is  situated,  as,  for  example,  the  lumbar  region,  the  center  for  the  knee-jerk, 
the  reflex  is  diminished  or  abolished  according  to  the  severity  of  tlie  lesion.     When, 

*  Bailey,  loc.  cit.,  p.  176. 
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however,  the  eonl  is  involved  higher  up,  the  behavior  of  the  reflexes  whose  centers 

fare  lower  down  is  variable.    The  clinieally  important  reflexes  are  the  plantar  and 

the  knee-jerk.     The  hehavior  of  the  alKlominal  reflexes  is  variable  and  uncertain. 

IThe  cremasteric  reflex  is  diminisshed  or  lost  only,  never  exaggerated,  and  then  only 
when  its  center  is  involved.     The  plantar  reflex — namely,  flexion  of  the  gix^at  toe 
on  tickling  the  sole  of  the  foot — is  abolished  in  lesions  of  tlie  sacral  region.     In 
lesions  situated  higher  np  it  is  inverted,  becoming  the  Babinski  plienomenon  (i.  e., 
a  sudden  extension  of  the  great  toe  produced  by  scratcliing  the  sole  of  the  foot,  >o 
that  the  extensor  tendon  stands  out  prominently).     The  knee-jerk  is  diminished 
or  lost  in  injury  to  the  second  and  third  lumbar  segments  or  their  roots.     But 
.the  behavior  of  the  knee-jerk  in  lesions  situated  above  these  segments  varies  with 
I  the  extent  of  the  injury  and  with  the  time  after  the  accident.     Very  slight  injuries 
fin  the  dorsal  and  cervical  regions  may  cause  an  exaggeration  of  the  knee-jerk  with 
foot  clonus  immediately.     In  more  severe  lesions  in  these  regions  the  knee-jerk  i^ 
diminished  or  abolished  at  first,  to  become  exaggerated  later.     Tlie  jerk  may  be 
absent  for  weeks  or  even  montlis,  and  then  retura  and  become  exaggerated.    The 
longer  it  remains  absent^  the  more  severe  is  the  lesion.     In  extensive  lesions,  as  in 
total  transection  of  tlie  cord  in  the  dorsal  and  cervical  regions,  it  is  lost  immedi- 
lately  after  the  accident.    But  even  in  such  cases  with  complete  division  of  the  cord. 
[the  knee-jerk  may  return  after  a  number  of  weeks,  if  the  patient  live  so  long.     It 
lis  important  to  1>ear  in  mind  that  absence  of  the  knee-jerk  cannot  of  itself  be 
(construed  as  evidence  of  a  complete  transverse  lesion.* 


Genito-urinary    Symptoms. — The    most    impcjrtant   gcni to-urinary   svniptom 

[common  lu  nearly  all  serious  injuries  of  the  spinal  cord,  and  even  in  tliose 

["which  are  slight,  is  interference  with  urination.     Retention  of  urine  is  one  of 

the  niost  constant  ^yniptonis  of  all  injuries  of  the  spinal  cord.     Tlio  patient  is 

j generally  unconscious  of  the  distended  condition  of  the  bladder  and  there  is 

[rarely  pain.     After  the  distention  lins  reached   a  certain  stage  there  is  com- 

[inonly  constant  dribbling  of  urine.     When,  with  paralysis  and  anesthesia,  the 

I  patient  is  still  able  to  empty  his  bladder^  it  is  a  sign  that  the  lesion  in  the  cord 

[is  not  severe.     In  rare  cases  of  lesions  situated  very  low  down  in  tlie  cord 

[retention  of  urine  may  l)e  the  sf»le  syniptoni.     In  most  of  the  cases  catheteriza- 

[tion  is  unavoidable  and  the  conditions  are  in  every  way  favorable  for  infection. 

[Some  of  these  patients  may  be  catheterized  for  weeks  or  months  before  infection 

of  the  bladder  occurs,  but,  sooner  f>r  later,  such  infection  is  almost  sure  to  take 

place.   The  patients  develop  an  ammoniacal  cystitis.    There  is  a  strong  tendency 

toward   an  ascending  infec^tion  and   pyelonephritis,  with   a   fatal   result.      In 

[nonie  cases  phosphatic  calculi  develop  in  the  bladder  or  in  the  |>elvis  of  the 

[ureter.     In  other  cases  the  infection  invades  tlie  tissues  throughout  the  thick- 

ae-ss  of  the  bladder  wall,  with  the  production  of  pericystitis  and  the  formation 

[of  ahscess.     In  a  few  cases  gangrene  of  the  bladder  occurs.     Priapism  is  coui- 

[mon  in  severe  legions  and  in  high  lesions,  notably  in  young  persc^ns,  soon  after 

[tlie  injury. 
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Trophic  and  Vaiomotor  Diiturbances. — Following  injuries  to  the  spinal  cord 
a  rise  of  bodily  temperature  is  connnon  immediately  after  the  accident,  or  after 
a  few  hours.  In  lesions  of  moderate  severity  the  temperature  rarely  rises  above 
101®  F.,  and  in  general  the  higher  the  temperature  the  worse  the  prognosis.  In 
severe  lesions  of  the  cervical  region  very  high  temperatures  are  observed.  They 
are  of  bad  significanc*e.  In  one  case  seen  by  me  some  years  ago  of  a  young 
man  who  had  a  fracture  dislocation  of  the  fifth  and  sixth  cervical  vertebra 
from  a  fall  out  of  a  tree,  the  temperature  rose  soon  after  the  accident  to  106° 
F.,  and  to  110°  F.  shortly  before  death,  which  occurred  forty-eight  hours  after 
the  accident.  Such  temperatures  following  severe  injuries  to  the  cervical  cord 
are  not  unusual.  During  the  later  stages  elevations  of  temperature  are  observed 
as  tlie  result  of  infection  of  the  genito-urinary  tract  and  in  the  presence  of 
extensive  bed-sores.     A  complicating  pneumonia  is  also  accompanied  by  fever. 

The  nutrition  of  paralyzed  limbs  is  usually  impaired,  the  skin  often  becomes 
dry  and  scaly,  the  growth  of  the  nails  is  interfered  with.  Although  soon  after 
the  accident  the  temperature  of  a  paralyzed  limb  may  be  slightly  elevated, 
later  on  such  limbs  usually  become  blue  and  cold. 

Bed-sores  (Decubitus). — One  of  the  most  serious  and  fatal  complications 
following  a  severe  injury  to  the  spinal  cord  is  decubitus,  or  bed-sore.  In  serious 
lesions  they  may  ap}x?ar  very  suddenly,  soon  after  the  accident,  and  in  twenty- 
four  hours  may  be  well  developed.  The  bed-sores  appear  upon  the  parts  of 
the  body  the  seat  of  pressure ;  the  most  frequent  site  is  upon  the  buttocks  and 
over  the  convexity  of  the  sacrum.  They  also  appear  upon  the  heels,  and  in 
cervical  lesions  upon  the  ell)Ows  and  shoulder-blades.  I  have  a  case  of  fractured 
spine  now  under  my  care  who  has  a  large  bed-sore  of  the  calf  of  one  leg.  The 
skin  which  is  pressed  upon  l)ecomes  slightly  reddened ;  the  redness  extends  in  a 
more  or  less  circular  fonn  and  becomes  dark  red  or  purple.  Blebs  form  upon 
the  surface,  and  lx>neath  them  the  skin  undergoes  a  rapid  necrosis.  When  the 
skin  sloughs  are  removed  the  underlying  tissues  are  found  in  a  condition  of 
moist  gangrene,  and  frequently  the  bone  underneath  is  necrotic  (see  also  Gan- 
grene). Bed-sores  are  one  of  the  most  frequent  causes  of  a  fatal  result  in 
serious  injuries  of  the  spinal  cord. 

Symptoms  Referable  to  the  Digestive  Tract. — In  injuries  of  the  spinal  cord 
there  are  usually  no  symptoms  referable  to  the  stomach.  A  most  serious  and 
distressing  symptom  in  serious  lesions  is  distention  of  the  intestine  by  gas.  This 
does  not  occur  in  injuries  to  the  lumbar  and  sacral  cord,  but  in  higher  lesions 
it  is  quite  common.  It  is  due  to  paralysis  of  the  intestinal  wall,  caused  by  the 
loss  of  function  of  the  sympathetic  nerves  of  the  abdomen.  It  usually  does  not 
make  its  ap])earance  until  some  hours  after  the  accident.  It  may  last  for  some 
days  and  then  disappear,  or  persist  until  death.  Its  importance  and  gravity 
depend  largely  upon  the  fact  that  the  distention  of  the  bowel  interferes  with 
respiration. 

Constipation  or,  on  the  other  hand,  incontinence  of  feces  are  common  after 
injuries  of  the  spinal  cord.     In  partial  lesions  constipation  may  be  marked. 
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In  more  severe  lesions  incontinence  of  feces  is  the  rule.  The  sphincter  muscle  is 
paralyzed,  and  the  feces  escape  from  the  bowel  without  the  patient's  knowledge. 
Paralysis  of  the  sphincter  is  readily  recognized  by  inserting  the  finger  through 
the  anus.  The  muscle  does  not  grasp  the  finger,  and  when  the  finger  is  with- 
drawn the  anus  remains  patent.  In  some  cases  instead  of  incontinence,  if  the 
bowels  are  costive,  there  may  be  persistent  constipation,  only  to  be  relieved 
mechanically. 

There  is  nothing  characteristic  about  the  pulse-rate  in  injuries  of  the  spinal 
cord.  Immediately  after  the  accident  the  pulse  is  accelerated.  Later  on  it  may 
return  to  normal,  but  is  often  intermittent  Following  infection  of  any  sort 
there  is  a  corresponding  acceleration  of  the  pulse-rate.  The  respiration  may  be 
interfered  with  in  high  lesions  by  paralysis  of  the  muscles  of  respiration  and 
by  the  distention  of  the  abdomen  with  gas.  In  the  cases  which  are  doing  badly 
congestion  and  edema  of  the  lungs  are  common  and  are  frequent  causes  of  death. 


Focal  Diagnosis  of  Injuries  or  the  Spinal  Cord 

The  surgical  signs  of  fractures  and  dislocations  of  the  spinal  column  resem- 
ble those  of  similar  injuries  to  the  bones  in  other  parts  of  the  body,  but  are 
often  not  easy  to  make  out     Displacements  are  less  marked  in  fractures  than 
in  dislocations,  and  the  spinal  cord  itself  may  be  severely  injured  without  any 
apparent  deformity  of  the  bones.    In  combinations  of  fractures  and  dislocations 
the  deformity  may  be  quite  marked.     There  may  be  a  very  distinct  hump  or 
projection  of  the  spines  of  the  vertebra?  at  the  site  of  the  injury,  and  in  the 
cerv'ical    region    there    may 
be  marked  deformity  of  the 
head  and  neck.     The  head 
may    be    bent    forward    or 
turned  to  one  side.     It  is 
8c»metimes    possible    to    ap- 
preciate   the    projection    of 
the   body    of    a    dislocated 
vertebra    by    palpation    of 
the  posterior    wall    of   the 
pharynx.     At  the  junction 
of  tlie  dorsal   and   lumbar 
^ons    the    deformity    in 
fracture  dislocations  may  be 
quite  marked.     There  may 
^  a  very  prominent  projec- 
tion of  one  or  more  of  the 
opines  of  the  vertebra,  com- 
monly the  last  dorsal  or  the  first  lumbar.    The  overlying  j)arts  may  be  the  seat  of 
8^ellmg;  there  may  be  a  distinct  tumor  formed  in  the  skin  and  subcutaneous 


Fio.  13.  —  Forward  Dislocation  of  the  Sixth  Cervical 
Vertebra.  No  spinal-cord  aymptoms.  (Xew  York  Hos- 
pital collection.     Service  of  Dr.  F.  H.  Markoe.) 
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tissTieSj  caused  Ly  iniiltration  with  bloody  strum.  CrepiUitioii  is  a  sign  wliich 
may  gometioies  be  observed  in  fractures  of  the  spinous  processes.  It  is  a  sign 
soineriinef^  <rbserve<l  by  tlie  patient  biin.self  in  fractures  of  the  Wlies  and  archea 
of  ttie  vertebra*  wlieu  he  is  moved.  This  sign  is  rarely  observed  by  the  sur- 
geon,  exc*€?pt  in  isolated  fractures  of  tlie  spinous  processes  or  of  the  la  mime;. 
The  X-raya  are  sometimes  a  very  useful  aid  in  the  diagnosis  of  fractures  and 

cIisk»cations  of  the  vertebne;  thev 
are  ef^jXH?ialIy  useful  in  locating 
bullets  in  the  vicinity  of  tlie  sptnei 
r>r  in  tlcttx*tin^  tlie  presence  of  pro- 
jeeting  bony  fnigments  wliich  may 
be  pressing  upon  the  cori  In  the 
cervical  regi^*n  the  X-ruys  are  par- 
ticularly useful,  since  it  is  possible 
here  to  get  an  excellent  lateral 
view  of  the  spinal  column  with 
the  plate  quite  close  to  the  l>ones. 
(See  Fig.  13.)  With  goofl  tcch- 
nic  it  is  also  possible  to  get  satis- 
factory pictures  of  the  dorsal  and 
lumbar  vertebrae,  though  here  the 
difficulties  are  much  greater,  iSeo 
Fig.  14,)  Stereoscopic  pictures  of 
the  spiual  column  are  very  valu- 
able for  the  detection  of  the  pre^ 
CBce  and  character  of  bony  dis- 
pkeements ;  for,  as  already  pointed 
out  in  the  chapter  on  the  X-rays, 
stereoscopic  pictures,  even  if  not  of 
very  good  quality,  may  neverthe- 
less give  a  more  cnrreet  idea  of  the 
deformity  than  single  pictures 
showing  much  more  detail. 

Ecchifmoiils    is    an    inconstant 
sign;    it   usually    appears   late,    if 
at    all,    and    is    only    frequent    in 
injuries    due    to    direct    violence. 
The    diagnostic    signs   of    fracture 
will  be  spoken  of  more  particularly  imder  the  fractures  of  special  vertebra?. 
They   are   rarely   of   very   great   importance,    since   it   is   the   injury   to    the 
spina!  cord,  rather  than  to  the  bones,  which  is  the  important  eleuient  in  the 
case. 

Neurological  Focal  Signs, — The  signs  and  symptoms  due  to  tlie  injury  of  tlie 
cord  itself  tire  more  iniiHjrtant  and  more  reliable  than  the  signs  of  injury  to 


FtQ.  14* F^RACl'lTltE  DlHLOCATIOX  OF  THE  La^^T  DnR- 

SAL  Vertkhha.  Total  paraplegia  below  the  \V(iif.t 
line;  pitralysis  of  the  bladder  and  ret'tum.  The 
injury  Wtts  complicated  by  u  rupture  of  the  quad- 
riceps extensor  tendon  up<jn  the  right  side  iind 
fracture  of  both  Inmi^a  of  the  f<»re«nn  u|jun  th« 
a&me  side.  The  patient  develojied  ry^titi^,  py(*- 
litis  and  bed-sorea  and  had  pneumotiia,  frtnn  all 
of  which  injurie.^  and  di^eiiHes  he  ditnl  nearly  one 
year  after  the  acci4le'nt,  pyemic.  (Author's  serv* 
icse,  New  Vork  UospitaL) 
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the  bones,  since  the  former  indicate  the  situation  of  the  injury  to  the  cord, 
while  the  latter  merely  indicate  the  relatively  unimportant  injurj"  to.  the  verte- 
brae, and  the  two  may  not  coincide  anatomically.  It  often  happens  that 
the  most  serious  injury  to  the  cord  is  situated  several  inches  above  or  below  the 
externally  apparent  injury  to  the  spinal  column.  In  order  to  diagnosticate  the 
anatomical  site  of  the  injury  to  the  cord  it  is  necessary  to  know  the  relations 
between  the  vertebrae  and  the  several  segments  of  the  cord.  These  relations 
have  already  been  mentioned  and  are  fully  indicated  in  Fig.  7.  The  important 
neurological  focal  signs  are:  paralysis  of  the  muscles,  anesthesia,  and  disturb- 
ances of  the  reflexes. 

Faralyiii. — As  already  indicated,  each  segment  of  the  spinal  cord  contains 
motor  nuclei  for  more  than  one  muscle,  and  no  single  segment  contains  all  the 
nuclei  for  any  muscle.  Thus,  each  muscle  is  represented  in  at  least  two  seg- 
ments, and  some  muscles  have  nuclei  in  a  number  of  segments.  These  facts  at 
once  serve  as  a  means  of  diiferentiation  between  injuries  of  a  spinal  segment 
and  injuries  of  a  peripheral  ner\'e  (Bailey).  It  is  impossible  to  have  an  injury 
of  the  spinal  cord  followed  by  paralysis  of  one  single  muscle.  Several  muscles, 
or  groups  of  muscles,  are  always  involved.  On  the  other  hand,  the  division  of 
a  nerve  trunk  may  cause  paralysis  in  one  single  muscle,  and,  as  already  indi- 
cated, the  distribution  of  the  paralysis,  following  injuries  to  nerves,  is  quite 
different  from  that  following  injuries  to  spinal  segments.  The  following  table, 
representing  approximately  the  distribution  of  the  several  spinal  segments  to 
different  groups  of  muscles  is  taken  from  Bailey's  "  Diseases  of  the  Xervous 
System,"  etc. :  ^ 


^cgmcnt9. 


C.  ii-iii. 


Muscles. 


Segments. 


Muscles. 


C.  iv. 


C.  V. 


Trapezius. 
Stemomastoid. 
Levator  anguli  scapuls. 
Deep  muscles  of  neck. 

Diaphra^. 

Supraspinatus. 

Infraspinatus. 

Deltoid. 

Biceps. 

Supinator  longus. 

Rhomboids. 

ScalenL 

Supraspinatus. 

Infraspinatus. 

Deltoid. 

Biceps. 

Supinators. 

Pectoralis  major  (cla\'icular  part). 

Serratus  magnus. 

Rhomboids. 

ScalenL 

Brachialis  anticus. 

Teres  minor. 


C.  vi. 


C.  vii. 


II  C.  viii. 


ll  D.  i. 


Biceps. 

Brachialis  anticus. 

Pectoralis  major  (clavicular  part). 

Serratus  magnus. 

Triceps  (?). 

Extensors  of  wrist  and  fingers. 

Pronators. 

Triceps. 
I  Extensors  of  wrist  and  fingers. 
'  Flexors  of  the  wrist  (?). 
[  Pronators. 

Pectoralis     major      (sternocostal 
part). 

Subscapularis. 

Latissimus  dorsi. 

Teres  major. 

Flexors  of  wrist  and  fingers. 
;  Interossei. 
I  Extensors  of  thumb  (?). 


Extensors  of  thumb. 

Interossei. 

Thenar  and  hypothenar  muscles. 


'  Bailey,  loc.  cit.,  p.  190. 
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Segment  8. 

MuBclet. 

Recmentn. 
!  L.  v-S.  i. 

Ifiudes. 

D.  ii. 

Intercostals. 

Flexors  of  knee. 

Muscles  of  abdomen  and  back. 

Glutei. 

Erectors  of  the  spine. 

i 

External  rotators  of  thigh. 
Long  flexors  of  foot  and  toes. 

L.  i. 

Abdominal  muscles. 

' 

Peronei. 

Iliopsoas. 

,  S.  i-ii. 

Calf  muscles. 

Cremaster. 

1 

Peronei. 

Sartorius. 

1 

Small  muscles  of  foot. 

Erector  penis  (S.  ii,  Miiller). 

L.  ii-iii. 

Flexors  and  adductors  of  thigh. 
Sartorius  (?). 

'  S.  iii-iv. 

Perineal  muscles. 

Ejaculator  muscles  (S.  iii,  Miiller). 

Bladder. 

Rectum. 

L.  iii-iv. 

j 

Abductors  of  the  thigh. 

1 

Quadriceps  femoris. 

S.  V. 

Levator  ani. 

Tibialis  anticus. 

1 

Sphincter  ani. 

As  already  stated,  the  paralysis  of  muscles  due  to  injury  of  their  motor 
nuclei  is  of  the  peripheral  neuron  type.  Severe  injuries  of  the  spinal  cord 
above  the  fourth  cervical  segment  are  immediately  fatal  from  paralysis  of  the 
phrenic  nerve  and  diaphragm. 

Anesthesia. — The  extent  and  character  of  the  anesthesia  furnish  the  most 
certain  data  for  the  focal  diagnosis  of  injuries  of  the  spinal  cord.  Complete 
destruction  of  any  segment  causes  total  anesthesia  of  all  parts  at  the  level  of 
and  below  that  segment.  The  construction  of  diagrams  indicating  the  sensory 
supply  of  the  integument  from  the  different  spinal  segments  has  occupied  many 
observers.  They  vary  somewhat  in  detail  on  accoimt  of  the  practical  difficulties 
in  the  way  of  confirmation.  Autopsies  and  microscopical  examinations  of  the 
injured  cords,  together  with  careful  clinical  observances  upon  the  living  patient, 
are  rarely  complete,  and,  moreover,  the  fimctions  of  the  different  segments 
sometimes  overlap  a  little,  and,  furthermore,  the  lowermost  segments  of  the 
spinal  cord  are  crowded  into  a  very  small  space,  so  that  accurate  differentiation 
becomes  difficult.  The  diagrams  elaborated  by  Seiffer  are  as  useful  as  any. 
They  are  represented  in  Fig.  10,  and  with  them  I  give  their  interpretation  as 
stated  by  Bailey. 

Bilateral  lesion?  of  the  spinal  cord  above,  and  involving  the  fourth  cervical  seg- 
ment, are  immediately  fatal.  Consequently  the  limits  of  anesthesia  due  to  injury 
to  segments  a])Ove  the  fifth  is  obtained  from  one-sided  affections.  Anesthetic  areas 
of  these  regions  are  indicated  in  the  diagram.  Below  the  lower  boundary  of  the 
sensor}'  area,  supplied  by  the  fourtli  cervical  segment,  the  cutaneous  surface  is 
divided  by  Seiffer's  scheme  into  districts.  Tlie  lines  which  divide  these  districts 
form  the  basis  of  orientation  for  the  individual  segments.     These  lines  are: 


1.  The  neck-trunk  line. 
2  and  3.  The  axial  lines  of  the  arms 
(ventral  and  dorsal). 

4.  The  intermammillary  line. 

5.  The  xiphoid  line. 


6.  The  uml)ilical  line. 

7.  The  trunk-legs  line. 

8.  The  sacral  circle. 

9  and  10.  The  axial  lines  of  the  legs 
(ventral  and  dorsal). 
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The  NecJc-tmnk  Lincoln  fronts  this  line  runs  across  the  chest,  chiefly  in  the 

EHid  intercogtal  spacer  with  a  slight  convexity  downward.  It  passes  up  over  th^ 
upper  part  of  the  deltoid,  eo  that  the  ventral  axial  line  of  the  arm  is  perpendicular 
to  it.  This  line  i?  of  ej^pecial  imijortance  in  fronts  as  there  it  constitutes  the  upper 
limit  of  anesthesia  in  lesions  of  no  fewer  than  five  segmente — viz.,  C.  v,  vi,  vij,  viii, 
and  D.  i.  After  destruction  of  any  one  of  these  segments  the  upper  limit  of  anes- 
thesia in  front  is  always  the  same,  and  corresponds  with  the  neck-tmnk  line. 
Diagnosis  as  to  whicli  of  these  ^ve  segments  is  affected,  cannot  be  made  from  the 
trunk  anesthesia  in  front.  On  the  back  and  the  back  of  the  neck  the  sensory  dis- 
tribution of  tlie  above-mentioned  segments,  while  not  quite  so  uniform  as  on  the 
chest,  still  presents  only  slight  variations.  From  the  upper  part  of  the  deltoid  the 
neck-trunk  line  passes  backward,  and  then  splits  into  two  branches,  the  upper  one 
licending  sharply  to  the  fifth  cervical  spinous  process,  the  other  branch  going  to 
the  spinous  process  of  the  seventh  cervical  vertebra.  The  line  liefore  its  division, 
and  its  lower  branch,  form  the  upper  boundary  of  the  second  dorsal  segment,  the 
lower  boundary  of  the  fourth  cervical  segment  being  formed  by  the  line  before  its 
division  and  by  its  upper  branch.  In  the  small  pyramidal  space  included  by  the 
branches  of  the  lines  from  the  two  sides  are  to  be  found  the  sensory  supply  of  seg- 
ments C.  V,  vi,  vii,  viii,  and.  D.  i.  Since  the  superior  limit  of  anesthesia  caused  by 
injury  to  any  of  these  segments  is  the  same  in  front,  and  since  it  varies  so  little 
behind,  diagnosis  as  to  the  particular  one  of  these  segments  affected  depends  upon 
the  distribution  of  anestliesia  in  the  arms. 

The  axial  lines  of  the  arms  give  the  key  to  the  differential  diagnosis  of  the  aeg- 
mental  functions  which  are  so  closely  packed  together  about  the  neck-trunk  line. 
These  lines  nin  down  the  middle  of  the  arm,  one  on  the  ventral,  the  other  on  the 
dorsal  side.  The  part  of  the  cutaneous  surface  lying  external  or  radial  to  them 
is  supplied  by  segments  C.  v,  vi,  and  vii;  that  lying  internal  or  ulnar  to  them, 
by  C.  viii  and  D.  i. 

The  fifth  cervical  segment  supplies  a  greave-shaped  area  on  tlie  outer  side  of 
■  the  upper  arm,  the  sixtli  cervical  a  similar  area  on  the  outer  forearm.  The  first 
dorsal  segment  has  a  greave-shaped  area  along  the  ulnar  side  of  l)oth  arm  and  fore- 
artn,  .Segments  C.  vii  and  viii  must  wcupy  positions  nii<lway  between  the  preced- 
ing- For  none  of  these  can  more  definite  boundaries  be  laid  down,  and  except  for 
the  general  line  of  division,  as  indicated  in  the  figure,  we  are  not  in  a  position  to 
give  the  segmental  supply  of  the  fingers, 

I  The  InttrmammUlanj  Line. — This  line,  extending  between  the  nipples,  marks 
the  boundary  between  the  fourth  and  fifth  dorsal  segments.  Parallel  to  it  and  pass- 
ing through  the  tip  of  the  xiphoid  process,  is 

The  Xiphoid  Line. — Between  this  and  the  preceding  are  rontained  segments  D. 
V  and  vi,  and  Mow  this  line  are  collected,  in  order  from  above  downward,  D.  vii> 
Tiii,  and  ix. 

•  The  urnhifiral  lirre^  passing  with  slight  undulation  around  the  body  at  the  level 
of  tlie  umbilicus,  is  about  the  level  of  D.  x.  Tlie  remainder  of  the  dorsal  region  is 
contained  t>etTveen  it  and  the  next  line,  called 

The  Trunh-Ug  Line. — This  line  in  front  corresponds  with  the  inguinal  fold. 
Behind,  it  runs  nearly  horizontal  passing  back  below  the  crest  of  the  ilium.  It 
forms  the  natural  l»oundary  between  the  trunk  and  the  extremities^  and  marks  the 
end  of  the  dorFal  region  and  the  beginning  of  the  himlvar.     It  is  somewhat  analo- 
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gous  to  the  neck-tnink  line  in  that  it,  in  the  middle  of  the  body  behind,  marks  the 
upper  limit  of  a  numl>er  of  segments — viz.,  L.  i,  ii,  iii,  iv,  and  v,  and  S.  i  and  iL 
These  segments,  with  the  exception  of  the  part  of  the  trunk-leg  line  mentioned,  have 
different  superior  boundaries,  and  are  also  to  be  further  differentiated  by  the  axial 
lines  of  the  lower  extremities. 

The  Axial  Lines  of  the  Lower  Extremities, — ^These  lines  are  similar  to  those  of 
the  upper  extremities,  except  that  they  do  not  run  in  the  middle  of  the  limb.  The 
dorsal  axial  line  begins  at  the  middle  line  of  the  body  in  the  anal  region,  passing 
down  the  back  of  the  leg  behind  the  internal  malleolus  to  the  inner  border  of  the 
foot.  The  ventral,  or  anterior  axial  line,  is  also  posterior  at  first.  Starting  from 
the  junction  of  the  middle  and  outer  third  of  the  trunk-legs  line,  it  passes  over  the 
middle  of  the  gluteal  region  down  the  back  of  the  thigh  to  just  above  the  knee.  It 
here  becomes  anterior,  descending  the  leg  in  a  slight  sacral  curve,  passing  beneath 
the  lower  border  of  the  patella,  gaining  the  tibial  ridge,  and  then  passing  to  the 
inner  border  of  the  foot,  about  the  base  of  the  great  toe. 

It  is  even  more  difficult  to  define  exact  sensory  areas  in  the  lower  extremities 
than  in  the  upper.  This  is  in  large  part  due  to  the  close  proximity  which  both 
lumbar  and  sacral  segments  have  to  each  other,  thereby  making  lesions  closely  con- 
fined to  one  segment  unusual. 

S.  i,  ii,  and  iii  occupy  the  posterior  part  of  the  lower  extremity  contained  be- 
tween the  axial  lines.  These  areas  are  measured  from  above  downward.  Thus  S. 
iii  has  its  suj)erior  boundary  in  the  trunk-legs  line  and  in  the  boundaries  of  S.  iv 
and  V  (to  be  immediately  described).  Below  it  is  S.  ii.  Thus  both  of  these  are 
posterior,  except  that  S.  iii  supplies  the  anterior  part  of  the  genitals,  below  the  part 
supplied  by  L.  i.  S.  i  forms  the  transition  between  the  lumbar  and  sacral  regions. 
It  is  to  be  sought  on  the  sole  of  tlie  foot  (i>erhaps  somewhat  above  it  posteriorly), 
and  it  may  extend  outward  to  the  external  part  of  the  calf  of  the  leg.  L.  i,  ii,  iii, 
iv,  and  v  occupy  the  anterior  surface  of  the  lower  extremity,  the  anterior  axial  line 
dividing  L.  iv  from  L.  v  and  such  part  of  L.  i  as  may  reach  in  front.  Posteriorly, 
the  lumbar  segments  occupy  the  regions  not  occupied  by  the  sacral.  L.  v  probably 
has  a  representation  on  the  sole  of  the  foot. 

S.  iv  and  v  are  contained  in  a  saddle,  or  circle-shaped  area  of  somewhat  uncer- 
tain size,  situated  at  the  caudal  extremity  of  the  trunk. 

Reflexes. — The  changes  in  the  various  reflexes  after  injuries  of  the  spinal 
cord  have  been  sufficiently  indicated  elsewhere.  The  location  of  the  most  impoi^ 
tant  reflexes  is  indicated  in  the  following  table  (Bailey,  p.  196)  : 


Segments. 

Reflexes. 

SeKments. 

Reflexes. 

C.  V-vi. 

Biceps. 
Supinator  longus. 

I),  ix-xii. 
,  L.  i-ii. 

Abdominal. 
Cremasteric. 

C.  vi. 

Triceps. 

L.  ii-iii-iv. 

Knee-jerk. 

C.  \'i-viii. 

Extension  of  wrist. 

L.  iv-v. 

Gluteal. 

D.  vii-ix. 

Epigastric. 

S.  i-iii. 

1 

Foot  clonus. 
Babinski  (})lantar). 
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Browii-S6quard  Paralysis. — Lesions  involving  half  of  the  transverse  s^^ction 
of  the  (*onI  tuerely  are  attended  hy  a  group  *»f  syruptonia  known  as  Brown- 
Sequard  paral3^sia.  Sueh  injuries  oceiir  m  tlie  result  of  stab  and  gimshot 
ivoiinfls  of  the  eord,  and  ocT^isionnlly  from  ordiniirv  fraetiires  in  the  cervical 
and  dorsal  regions*  The  syiirptoms  are  a  er<LS84Hl  paraivsis  of  niotiou  and 
eensation.     The  following  brief  description  is  quoted  fmrii  liailey: 

There  is  on  the  side  of  the  injury  paralysis  with  (usually)  increased  tendon 
reflexes.  Loss  of  mtiBcular  sense  (sense  of  position).  IlyjieiTstliesia,  often  higher 
than  the  anestliesia  of  the  opposite  side.  On  the  ojipoi^ite  side,  anesthesia.  The 
anesthesia  never  includes  the  sense  of  position.  It  is  frequently  also  elective,  the 
pain  and  temperature  sense  being  alone  alTeeted,  tactile  pensihility  remaining  nor- 
mal. There  is  some  reason  to  suppose  that  unilateral  lesions  in  the  sacral,  and  pos- 
pibly  in  the  lower  lumbar  region,  give  a  slightly  dilTerent  picture.  From  a  case 
of  Ms  own  and  from  two  earlier  reported  cases,  Weisi^nlierg  believes  that  in  these 
regions  a  one-sided  lesion  causes  disturlianeeB  of  motion  ant!  sensation  in  the  lower 
extremity,  external  genitalia,  and  perineum  on  the  same  side,  and  disturl^ances  of 
eensation  in  perineum  and  external  genitalia  on  the  opposite  pide.  This  is  ex- 
plained by  the  sensory  libers  of  the  pudendal  plexus  decusiJating  lower  down  than 
do  the  eensory  fibers  for  tlie  limbs. ^ 
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I  As  already  stated,  fractures  of  the  vertehrn^  are  rather  rare  injuries.  They 
occur  in  the  statistics  of  Stimson  in  only  0.5  pt^r  cent  of  all  his  factures.  Among 
270  cases  collected  hy  Gurlt  there  were  178  fractures  in  the  cervical  region, 
184  in  the  dorsal  region,  and  Si*  only  in  the  luinljar  regirm.  The  fractures 
in  the  cervical  region  were  much  the  most  fatal,  Airinng  the  l"jr»  cases  of 
fracture  and  dislocation  of  the  vertebra*  collected  by  Wagur^^  iind  Stol]ier  34, 

»or  al«jut  25  per  cent,  were  in  the  cervical  region,  and  af  these  tlie  vertehne 
fractured  were  the  third,  ten  times;  tlte  fifth,  five  times;  the  sixth,  eleven 
times ;  and  the  seventh,  once. 

Men  during  the  active  [leriod  of  life  are  the  most  frequent  victims.     These 

I  injuries  are  rare  in  childhood  and  in  old  age  and  less  frt^pieut  in  women.     The 
Ikodies  of  the  vertehrtr  are  the  parts  most  often  fractured.     In  the  upper  cervical 
region  fractnres  of  the  hody  are  less  frequent,  and  fracture  of  the  Iwidy  oc^cura 
with  increasiuf^  frci|uencv  from  the  middle  cervical  n*pon  dowTiward  to  the  lum- 
bar region.     In  the  hist  nearly  all  fractures  are  of  the  bodies.     In  the  cervical 
and  upper  dorsal  regions  more  than  one  vertebra  is  coinraonly  fractured,  the  fre- 
quencv  of  fracture  of  more  than  one  vertebra  decreasing  from  above  doi.\Ti\vard. 
Fractures  of  the  bodies  of  the  vertehne  may  lie  incomplete;  tlie  l)ody  may  l»e 
broken  into  several  fragments,  or  not  infrequently,  crushed.     Fractures  of  the 
|Bpinou8  processes  occur  moat  often  in  the  cervical  reginn  and   in  the  dorsal 
[region ;  a  small  prof)ortion  only  in  the  lumbar  region.     The  fracture  may  occur 

Bailey,  loc,  dt.,  pp.  196,  107. 
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alone  or  be  associated  with  fracture  of  the  ho<h'  of  a  vertebra  above  it,  or  below 
it.  Fractures  of  tlu*  trausvcrsc?  or  arti<'uhir  pnK'csses  are  rarcs  except  in  com- 
bination with  fractures  of  other  })ortion8  (►f  the  Inmes.  The  intervertebral  disc*s, 
the  other  ligaments,  and  the  muscles  and  tendons  may  also  be  torn  in  fractuns 
of  the  vertebne. 

Fractures  in  the  Cervical  Region. — The  most  frequent  cause  of  fractures  id 
the  cervical  region  is  sudden  forcible  flexion  of  the  neck.  Such  may  be  caused 
by  falls  upon  the  head  or  by  direct  violence  to  the  neck  itself.  The  body  of  the 
vertebra  is  most  often  broken  and  the  fractures  are  frequently  associated  with 
dislocation.  Dishx^ations  may  also  occur  without  fracture.  In  fractures  of 
the  cervical  region  by  direct  violence  the  signs  of  contusion  and  laceration  of 
the  soft  parts  are  frequently  present,  ifobility  and  cn*i)itation  are  more  apt  to 
be  present  than  in  fractures  lower  down.  In  these  cases  movements  of  the 
patient  are  very  apt  to  be  followed  by  increased  injury  to  the  cord.  Malposi- 
tion of  the  head  and  neck  are  often  noticeable,  as  already  stated ;  the  head  may 
be  bent  forward  or  twisted  to  one  side.  Cerebral  concussion  is  often  marked  in 
these  cases,  and  the  patients  are  oft(*n  unconscious  for  some  time  after  the  acci- 
dent. A  group  of  sym])tonis  peculiar  to  injuries  of  the  cervical  cord  are  those 
due  to  paralysis  of  the  cervical  sympathetic.  They  are  c<mtraction  of  the  pupil 
of  the  eye,  sinking  in  of  the  eyeball,  narrowing  of  the  paljxjbral  fissure,  flushing 
of  the  face,  and  loss  of  the  cilio-spinal  reflex — that  is  to  say,  dilatation  of  the 
pupil  from  irritating  tlie  skin  of  the  n(»ck  over  th(»  upjx^r  third  of  the  stemo 
mastoid  muscle  or  just  below  that  iK)int  When  the  lesion  involves  both  sides  of 
the  cord  the  symjiathetic  symptoms  are  very  marked.  Severe  lesions  in  this 
region  are  almost  uniformly  fatal  at  an  early  jH'riod.  In  some  cases,  as  in  cer- 
txiin  fractures  of  the  atlas  and  axis,  death  is  instantaneous  from  compression  of 
the  medulla,  and  yet  such  is  not  always  the  case.  For  exam])le,  Gurlt  (quote«l 
by  Stimson)^  collected  eleven  cases  in  wliich  the  nature  of  the  injury  was 
confirmed  l)y  autopsy.  Of  these,  death  was  iustantan(M)us  in  only  two,  and  in 
two  more  within  an  hour.  In  the  others  the  patients  lived  for  a  number  of 
days.  In  one  the  patient  received  an  injury  of  tlie  n(»ck  and  walked  home  with- 
out symptoms  of  paralysis.  Death  took  jilace  on  the  eleventli  day,  probably  as 
the  result  of  some  movement  wliich  caused  an  ad<litir)nal  injury  to  the  cord. 
In  the  cases  collected  by  Gurlt  of  fractures  of  the  atlas  and  axis,  in  those  who 
lived  long  enough  for  the  symptoms  to  be  studied,  there  was  complete  paralysis 
of  all  the  parts  below  the  fracture  in  some,  partial  jiaralysis  in  others.  Pain 
was  complained  of  in  the  back  of  the  neck  in  several.  In  nearly  all  the  neck  was 
rigid.  In  none  was  there  a  recognizable  deformity,  except  in  one  where  the 
head  fell  forward  u})on  the  chest.  It  is,  then^fore,  impossible  in  these  cases  to 
differentiate  between  fracture  and  dislocation,  since  the  same  train  of  symptoms 
is  common  to  both.  As  already  stated,  severe  lesions  above  the  fourth  cervical 
segment  are  always  immediately  fatal.     In  fractures  of  the  fifth  cerWcal  seg- 


*  L.  A.  Stimson,  loc.  city  p.  149. 
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I  ment — i.  e,,  the  fourth  cervical  vertebra — and  helow  where  the  lesion  is  severe 
the  distribution  of  the  paralysis  and  the  attitudes  of  the  patients  are  quite 

I  characteristic  and  pcnnit  a  fairly  accurate  localization.  They  are  thus  epito- 
mized by  Bailey.^ 
Fifth  Certnrai  Scgmvni  (Fourtk  Ccrvira!  Vertebra). — Paralysis  of  all  ex- 
tremities, except  perhaps  scapula  muscles.  Patient  can  shrug  shoulders.  Breath- 
ing diaphragmatic.  Anesthe8ia  from  second  intercostal  space,  including  all  of 
I      arms. 

H        Shlh  Cervical  Segment  (Fifth  Cervical  Vertebra). — The  biceps,  the  supinator 
^longus  and  brcvis,  the  braehialis  anticus,  and  tlie  deltoid  cstiipe  complete  parolysis, 

I  The  patient  can  flex  foreann  and  raise  arm,  and  lies  with  forearm  aud  liands  slightly 
flexed,  witli  the  upper  arms  slightly  abducted  and  rotated  from  the  trunk.  Anee* 
ihesia  the  same  as  in  fifth-segment  injury^  except  that  tlie  radial  side  of  the  arm 
is  not  involved. 
Setu^nth  Crrviral  Segment  (Fifth  Cervical  Vvrtebra). — Tlie  tricej>s  is  not  ex- 
tensively paralyzed,  neither  are  prfmetnrs  of  aruL  The  patient,  tlierefore,  can 
extend  and  rotate  forearm.  The  arujs  He 
folded  on  tlie  chest.  Distrihutinn  *>f  ams- 
the^ia  not  to  he  absolutely  differentiated 
from  tliat  of  C.  vi. 


W,  15. — Aj^t,8rtiE!^TA  IV  A  Cake  or  Fhacturb  or 
TiiE  Cervical.  Vewtewkx,  with  Ixjiry  to  Tut: 
EiGHni  Cervicai*  Seomunt.     (Itniley,) 


Fjq.  16, — ^Fbactitre  Dislocation  op  the 
Si'iNEiNTHE  Lower  Dobaal  Region;  no 
Cono  SYMFTOua.     (New  York  HodpitaL) 


Eighth  Cervical  Scgwent  (Sixth  and  Seventh  Cervical  Vertehrw), — Paralysis 
imited  to  helow  ell>nw;  piirls  of  finj^i'rs  only;  jm*8sjI>1v%  also,  of  linjsjers  and  wrist. 
Anesthesia  in  ninar  di>itril)ntion.     (tSit?  Fig.  15.) 

First  Dorsal  Seffment  (Seventh  Cer viral  Vertt'bra), — ^Paralyj^i*^  hoth  motor  and 


^  Bailey,  loc,  ciL,  pp.  201,  202. 
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Bensory,  that  of  ulnar-nerve  distribution.  These  distributioDS  represent  the  seirere 
and  fatal  types  of  injury.     In  less  severe  cages  some  of  these  eymptoms  may  be 

wanting  on  one  or  both  sides.  The  motor  paralyBis  ia  ugually  more  marked  on  one 
Bide  than,  on  the  other  One  arm  may  retain  conn^iderahle  power.  Paralysis  of 
both  arms,  without  involvement  of  the  legs,  is  characteristic  rather  of  primary 
hematomyelia  tiian  of  fracture.  The  type  of  spinal  hemiplegia  ia  sometimes*  ob- 
served. In  one  case  quoted  by  Bailey,  localized  motor  paralysis  was  wanting,  tliough 
ancgtliesia  was  present.  In  general,  the  fewer  and  less  marked  tlie  symptoms  the 
better  tlie  prognosis.  If  the  knee-jerks  are  preserved  and  tfie  patient  retains  control 
over  his  bladder,  the  prognosis  is  much  more  favorable. 


Dorsal  Lesions. — In  this  region  are  included  the  portions  o^  the  spinal  cord 
from  the  scctjud  through  the  twelfth  dorsal  segment.  This  portion  of  the  cord 
is  protected  by  tlje  first  ten  dorsal  vertehne.  In  this  region  the  fraetures  almost 
always  involve  tlie  knlies  of  the  vertebnc,  and  tlie  external  deformity,  or  kyphos, 
is  usually  nmrked.     I'ractures  of  this  region  result  from  stnere  degrees  of 

diro<,'t  violence.  The  eord 
is  never  injured  without 
injury  to  t!ie  bones.  The 
lesions  to  the  cord  are  apt 
to  be  isevere.  Frequently 
the  cord  is  ecimpressed  or 
crushed  hy  the  displaced 
vertebra*.  Fractures  in  this 
region  are  less  frequent 
than  in  the  cervical  regii^>n; 
in  Gurlt's  cases  71  out  of 
270,  The  prognosis  is 
rather  better  than  in  in- 
juries of  tlio  cervical  re- 
gion, though  not  much. 
The  paralysis  has  no  spet'ial 
characters  which  have  not 
already  been  mentioned, 
but  J  as  already  stated,  the 
injuries  are  apt  to  be  fatal. 

Lumbosacral  and  Cauda 
Equina  Lesions. — Injuries  to 
this  region  interfere  with  the 
movements  and  sensibilities 
of  the  legs  and  with  the  fiine* 
tion*i  of  the  bladder,  rectum. 


I 


Fia.  17. — FiiA^TiTRR  Dislocation  of  the  Si-ink  ik  tkk  l.nwKii 
DoiiSAi-  Region;  no  Cord  Sitmpiomh.  View  from  behiii>l  <if 
the  same  cfise  as  shown  in  Fig.  16.  (New  York  Huspital 
collect  ion*) 


mid  of  the  sexual  organs. 
The  lumbosaernl  region  of 
the    cord    extends    from    the 
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up|>er  border  of  the  eleventh  dorgal  Yertd>ni 
It  is  divided  into  five  Imnbar  and 
gtTing  off  a  pair  of  nerve  roots,  wliieli  go  to 
sacral  giving  off  also  the  eoccytjjoal  nerve, 
called  the  ronni<  mednUari^,  The  important 
fnnctions  presided  over  by  the  lutnliosaeral 
cord  are  crowded  into  small  compass,  the 
entire  lengtli  of  all  ten  Fe^rnenls  not  exeeed- 
ing  three  and  a  half  or  four  inclies.  The 
caudu  e(]uina  is  much  longer.  The  roots  of 
the  lundmr  and  gaeral  fiegnients  which  muke 
it  up  extend  directly  downward  from  their 
origins,  the  lower  the  root  the  more  internal 
being  its  situation*  (See  Fig.  18.)  They 
pierce  the  dura  opposite  the  game  interverte- 
bral and  &aerfll  foramina  by  wdiich  they 
emerge  from  tlie  spinal  eord.  From  the  first 
Jumtmr  nerve  beliind  the  eleventh  dor^ial  ver- 
tebra to  the  space  between  the  sacral  and  coc- 
cyx, where  the  coccygeal  nerve  emergei?,  is  a 
distance  of  from  eight  to  ten  inches.  No 
FiDgle  nerve  rcM)t  is  so  long  as  this,  hut  the 
fiacral  roots  have  a  conrse  in  the  spinal  canal 
of  from  five  to  six  inches.  The  cauda  is  cov- 
ered throiighoiit  by  the  dura.  The  roots 
which  compose  it  have  distinct  motor  and 
seneorj  functions,  as  the  union  of  them  to 
form  mixed  nerves  takes  place  outside  of  the 
dura  where  al^o,  on  the  sensory  root,  Ix^fore 
its  union  with  the  motor,  posterior  ganglion 
is  situatefl.  The  cauda  completely  envelops 
the  cord*  so  that  no  injury  to  tlje  lumbutiaeral 
region  can  occur  without  an  accompany ing 
injury  to  the  cauda,  but  the  cauda,  below  tlie 
termination  of  the  cord,  may  be  injured 
atone.    In  such  cases,  from  focal  signs  ahuie, 

^it  may  be  impossible  to  determine  whether 
tlie  injury  is  to  cord  or  to  roots. 

The  diagnosis  of  injuries  in  this  region 
are  thus  tpiite  difficult.  The  lesions  are  fre- 
quent and  usually  severe.  More  than  ludf  of 
(all  fractures  and  dislocations  of  the  spine 
take  place  below  the  tenth  dorsal  vertelira. 
The  vcrtebne  most  often  involved  are  the 
last  two  dorsal  and  the  first  lumbar.  In- 
jury of  these  three  give  mixed  cord  and 
cauda  lesions.  Lower  doi^Tij  pure  cauda 
ilesiona  occur. 


to  the  lower  border  of  the  first  lum- 

five   sacral   segments,   each   segment 

fonn  the  cauda  equina*  and  the  last 

The  three  lower  sacral  se<rmen<s  are 


L, 


L.  III.^ 


L.  V. 


S.  L 


8,   II. 


8.    III. 


nut.  I&t.  flMntirt'ft 


'iillii 


lAiued.  tljssuro 


if/ 


Dura 


■  terml- 


.  filum  t«!rijjtuaJ6 


B.  V. 


N.  CoccyK**!,*.. 


FlO.    18, DtAGHAM     OK     TlfE      LUMBOSACRAL 

Region-  or  the  8pi-\al  Cord  and  of 
THE  Cauda  J'-uriN'Af  After  Openinq  tmb 
DimA.  One  half  naturtil  siw?.  (Bailey^ 
after  Van  Gehuctca.) 
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These  in  juried  result  from  extreme  violence.     Men  during  the  active  period 
of  life  are  usually  tlie  rictimfi.    The  boilies  of  the  vertehra?  are  the  parts  usually 


Iiti.  1V>. — O1.D  Fhactitre  of  the  Tenth  axd  Ei.evi:\tii  ikniHAL  VKitTJuHj;,  M.tJiKtn  AxrEjuoa  Di&- 

PLACEMENT,    COSCFLETK   CBUttH    OF  THE    CuUU.       (NfW    York    ilOttpltal    MUi^lUli.) 

frachirerl,  ami   flit;lm^ation8  are  fre']uent]y  ol*?4Tvetl   tn;;othr'r  with  fnictiire.     The 
defoniiily  of  the  back  is  marked.     The  trhii^f  object  io  diaguojiiii  is  to  determine 


Fia,  20, — ANiiSTiii.siA  IS  A  Case  of  Fracturk  of  the  TwE^rrH  ItoiisAL  Vektebua.     (After  Bailey.) 
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I 


whether  tlie  tamla  or  tlic  cord  are  solely  or  chiefly  afTtTted.  In  Cauda  injuries 
atone  the  prog-no.sis  is  much  better.  The  following  diai^TiOi^tic  points  are  of  value: 
If  the  compression  is  at  or  below  the  second  lunilmr  vertebra,  tlie  lesion  ia  of  the 
Cauda  only.  Cord  le^iions  are  usually  painless.  Cauda  lei^ions,  tliougli  painless  at 
first,  are  apt  to  be  fnllnwed  by  sharp  pjiiiis  down  the  legs  when  function  hcL^in^^  to 
return.  In  eauda  lesitins  the  anesthesia  is  more  widespread,  more  irregular,  and 
less  profound  tJian  in  lesions  of  the  cord.     Involuntary  twitchings  of  the  muftcles 


I  Fio.  21. — Out  Fracture  qf  the  Fihat  Limhar  Vj;htebra  with  CRtrsnixo  or  this  Body. 

I  (Xpw  York  HiwpitsJ  Muweum,) 

is  characteristic  of  cord  lesions,  and  atrophy  is  more  pronounced  in  these  than  in 
those  of  the  cauda.  The  course  of  tlie  case  may  throw  some  light  on  diagnosis. 
.As  in  other  injuries  of  the  cord,  the  early  symptoms  do  not  ue<'essarily  represent 
[the  extent  of  the  permanent  diimage.  For  example,  an  injury  to  the  conus,  in 
[addition  to  the  paralysis  of  the  bladder  and  rectum  and  tlie  anesthesia  eharacter- 
jistic  of  conns  lesions,  may  present  a  general  weakness  of  the  legs,  diminution  of 
[knee-jerk,  and  scattered  nvetiA  of  anesthesia  in  the  legs.  In  tire  course  of  a  few 
[days  these  latter  syinptoms,  indicating  injury  to  the  cauda,  may  greatly  improve 
[©r  pass  away  entirely,  leaving  tfie  conus  symptoms  alone  as  permanencies. 

Fractures  of  the  sacrum  or  of  tlie  pelvis  may  cause  s^Tiiptoms  suggestive  of 
[intervertebral  lesions.  Thus,  a  fracture  of  the  saerurn  may  compress  the  roots 
I  going  to  form  the  sacral  plexus,  or  conipj*ession  or  traction  of  the  sciatic  may  cause 
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paralysis  of  that  nerve.  The  latter  diagnosis  presents  no  diflBculties.  In  the  for- 
mer the  surgical  examination  of  the  bones,  external  and  by  rectum,  and  the  fre- 
quently unilateral  character  of  the  symptoms,  are  usually  sufficient  to  prevent  con- 
fusion. From  the  charts  on  motor  and  sensory  localization  the  symptoms  of  injury 
to  the  lumbar  and  sacral  segments  can  readily  be  deduced.  In  injury  to  the  upper 
half  of  the  lumbar  cord  there  is  complete  paraplegia.  This  may  be  produced  by 
fracture  dislocation  of  the  tenth  and  eleventh,  or  eleventh  and  twelfth  dorsal  ver- 
tebra*, or  by  fracture  of  the  twelfth  dorsal  vertebra.     (See  Fig.  20.)     In  injur}' 


A.  Second  lumbar  segment. 


B.  Third  lumbar  segment. 


C.  Fifth  lumbar  segment. 


D.  First  sacral  segment. 


Fio.  22. — Anksthksia  is  Lksions  of  the  Lumbo.hacral  Region.     (Bailey,  after  MiiUer.) 

I 

to  the  lower  half  of  the  Itinihar  region  of  tlie  cord  sensibility  is  preserved  on  the 
anterior  aspect  of  the  tlii<]rli,  and  the  adductors  and  (piadriceps  are  only  partially 
paralyzed  or  not  paralyzed  at  all.  The  knee-jerk  is  not  lost  if  the  lesion  is  bdow 
the  second,  third,  and  fourth  segments,  and  if  the  roots  from  these  segmaota  aia 
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not  affected^    Rare  cases  of  conus  or  cauda  lesions  have  been  reported,  in  which, 
with  absent  knee-jerk,  there  was  a  foot  clonus. 

Fractures  and  dislocations  of  the  first  and  second  lumbar  vertebrae  are  the 
ones  usually  responsible  for  sacral  lesions.  Injury  of  the  two  upper  sacral  segments 
gives  the  anesthesia  and  paralysis  indicated  on  the  charts,  without  loss  of  knee-jerk, 


C.  Fourth  sacral  sej^ment. 
Fio.  23. — Anesthesia  in  Lesions  of  the  Lumbosacral  Region.     (Bailey,  after  Miiller.) 

provided  the  lumbar  roots  are  not  affected.  (See  Figs.  22,  23.)  These  two  seg- 
ments have  been  termed  the  cpiconus.  Injury  of  it  causes  paralysis,  especially 
pronounced  in  the  peronei  muscles. 

Pure  conus  lesions  are  characterized  by  lack  of  paralysis  of  the  limbs,  by  paral- 
jtbIs  of  the  bladder  and  rectum,  a  saddle-shaped  area  of  anesthesia  over  the  but- 
tocks, with  anesthesia  of  the  penis  and  scrotum.  In  all  pure  sacral  lesions  the  tes- 
ticular sensaticm  is  retained^  as  the  testicle  receives  its  sensory  innervation  from 
the  lumbar  pleaniB. 
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Tlie  center  for  erection  being  in  the  st^cond  sacral  segment,  and  that  of  ejacu- 
lation in  the  third  sacral,  if  the  lesion  is  below  tliese  segments,  procreation  is 
possible.* 

Prognosis  in  Fractures  of  the  Spine.— As  already  stated,  in  aliout  one  third  of 
the  injuries  to  the  spinal  cohiinn  the  (M»nl  esea|H»rt.  In  these  the  prognosis  is  the 
same  as  in  any  other  fracture.  The  prognosis  of  severe  total  transverse  lesions 
of  the  cord,  except  in  the  lowest  scgnic^nts,  is  absolutely  Imd.  I>eatli  occurs  from 
the  complications  already  menti<me<l  sochut  or  later.  It  is,  however,  extremely 
difficult  to  differentiate  total  from  partial  lesicms  immediately  after  the  acci- 
dent. In  many  cases,  though  the  symptoms  may  indicate  a  total  lesion  at  first, 
considerable  improvetuent  may  take  })lace  as  time  g<x*s  on,  showing  that  siome 
portion  of  the  cord  has  escape<l  destruction.  In  a  general  way,  the  fewer  and 
less  marked  the  sympton^s  the  In'tter  the  prognosis.  A  very  favorable  sign  is 
preservation  of  the  control  of  the  bladder.  Preservation  of  sensation  indicates 
a  partial  lesion,  as  does  also  the  pres(»nce  of  only  partial  motor  paralysis.  Old 
age,  alcoholism,  and  other  gcMieral  de])ressing  conditions  render  the  prognosis 
worse  here,  as  in  other  injuries.  The  srxmer  the  symptoms  begin  to  improve 
after  the  accident  the  more  likely  it  is  that  the  patient  will  survive  and  con- 
tinue to  improve.  Bailey  states  that,  as  a  gc»neral  rule,  if  the  patient  is  to 
make  a  relatively  good  recovery,  indications  of  it  are  api)arent  within  two  weeks 
after  the  accident.  Once  improvement  has  couimenced,  it  may  go  indefinitely 
for  years.  Willi  the  same  atiiount  of  injury,  the  higher  placed  the  lesion  the 
worse  the  prognosis.  S(»vere  injuries  of  the  cervical  region  and  in  the  upper 
dorsal  regicm  are  usually  fatal  w-ithin  a  short  time.  In  rare  cases,  however, 
severe  injuries  of  the  cervical  region  may  survive  for  a  long  time.  In  many 
cases  of  injury  to  the  cervical  region  it  is  apparent  from  the  first  that  the 
destruction  of  the  cord  is  not  extensive.  Such  patients  may  recover  quite  rap- 
idly, though  so!ne  weakness  is  apt  to  bo  left,  notably  in  the  upper  extremities. 
Bailey  considers  that  less  improvement  follows  injuries  in  the  dorsal  region 
than  in  any  other,  and  that,  though  these  patients  may  live  for  a  considerable 
time,  they  are  apt  to  die  sooner  or  later  of  infection  of  the  genito-urinary  tract 
from  bed-sores,  etc. 

The  statistical  records  of  various  observers  in  regard  to  the  prognosis  of 
fractures  of  the  spine  indicate  that  these  injuries  are  always  serious  when  the 
spinal  cord  is  inv(>lved.  Thus,  of  44  cases  received  at  the  Hudson  Street  Hos- 
pital 25  died;  in  8  cases  the  j)atients  passed  from  observation  and  the  ultimate 
outcome  was  unknown,  0  left  the  hospital  improved,  and  2  only  were  cured 
(P.  R.  Bolton,  quoted  by  Bailey).  Tn  Gurlt's  statistics,  of  270  cases  there  was 
a  mortality  (►f  80  jx^r  cent,  and  in  Burrell's  82  cases  a  mortality  of  78  per 
cent.  Among  his  cases  llu^ro  were  22  per  cent  who  survived.  Tn  one  half  of 
these  the  patients  were  able  tr>  resume  work.     To  what  extent  the  mortality  is 


*  Bailey,  /^/r.  c?7.,  pp.  208-212.     Tlie  above  paragraphs  are  partly  quoted  and  partly  adapted 
from  Bailey. 


FRACTURES    AND   DISLOCATIONS   OF   THE    SPINK 


43 


I  dimiiiisljej  and  tli€  |*rnrriio'^i^  iniprnvctl  Ijy  f>pt?ratioo  it  is  iliHinilt  to  sny,  sinc^c 

itiany  unsiiwessfiil  ojx^raliims  nrc  not.  n^nortnd  ntid  at  lU*  jirfsj  iit  I'uiw  wry  few 

seriona  cases  are  openited  u\um  nt  idl,  tlit^  operatfd  fuses  Immti^  now  very  eare- 

I fully  selected.     Aninng  1<17  uprated  cases  collected  I»y  Cliipjudt  only  21.5  per 

I  cent  recovered  or  improved*     In  50  cases  colleeted  by  Thorburn  tlie  mortality 

I  was  07,8  jier  cent     The  improvement  irbserved  in  some  of  the  ojM^rated  caseta 

^WOtild  pri>balily  bave  necnrred  had  the  operniion  l^een  oiintted.     The  only  object 

[>mplisbf'd  liy  ojMTatitm*  and  that  in  exceptional  easri^,  h  the  relief  rif  presrtnre. 

Injuries  to  the  eanda  eqnina,  while  lesg  serious  than  iiijuries  of  the  ei^nl,  are 

not  infn^pieiitly  futal  in  tlie  iiid,  and  tboucih  many  casc8  improve,  in  others  a 

portion  of  the  disabiiily  remains  pcrmani-nt.     The  ehanrt's  (tf  irnfu'ovcment  are 

increased  by  operation  in  these  cases.     It  is  rare  indin-d,  however,  that  injnries 

I  of  the  spinal  cord  are  so  cmnpletely  recovered  from  that  the  patient  is  as  well 

toff  as  Ite  w*as  before  the  accident. 

Dislocationa  of  the  Spine. — Many  dishx-ations  iif  the  sjnne  are  associated 
I  with  fracture.      In<leed,  pure  dislocations  are  almost  c^lntined   to  the  cervical 
region.     The  fourth,  fifth,  and  sixth  cervical  vertel>ne  arc  tlie  ones  most  often 
dislocated-     As  in  cases  of  fracture,  disbx'arimis  are  commonly  due  to  a  forced 
|flexton  of  the  nock,  occasionally  to  forcible  abdncti«>n   or   rotation,  rarely   to 
[extension*     The  f«»rce  usually  acts  indire<'tly,  as  in  falls  njjon  the  [jea<l  or  upon 
the  buttocks,     Occasitjnally  the  vinjence  is  direct  an<l  acts  iuimediately  U[ion  the 
[dislocated   vertebra\      Dislocations   from    ninseular   action   are  extremely   rare. 
Spfmtaneous   dislof»ation   of   (lie   vertebra'   nun^   occur   froni    disease    involving 
destruction  of  the  bodies  pf  the  vertebrie  and  the  retaining  lipunentous  struc- 
tures. 

I         Varikties  of  Di^LOt'ATiON. — Vnlltifefal  Dislocafton  Forwanl, — The  nieeh- 
anism  of  this  forni  of  dislocation  is  that  the  lower  articular  jirocess  upon  one 
eide  is  rais€»d  by  lateral  flexion  and  then  lifted  over  the  articular  process  Ijelow 
[it  by  rotation.     The  intervertebral  disc  may  I>e  partly  turn  or  n^main  nearly 
intact.    If  the  violence  continues,  a  rarer  fr»rm  of  dishwatii^n  may  te  |>rodnced— 
the   s«:>^*alled    bllalrral  (lishnvdon   in    (tpptisih'   tlirrrfifms;    i.e.,   one   articular 
process  is  dislocated  forward,  the  other  backward.     Blfaftntl  iUsforfilloti  for- 
trard  is  actMiuipanied  by  rupture  r»f  the  interverti*bral  disc  in  nearly  all  cases. 
lit  occurs  from  violent  tlexion  of  the  neck,  so  that  the  articidar  processes  of  the 
upper  vertebrie  are  caused  to  slip  over  and  in  front  of  the  proeessc^s  of  the  verte- 
bra* l>eIow  after  the  restraining  lij2:aments  have  Iwen  torn  across.     The  np|x*r 
vertebra  slips  forward  and  its  dish»cated  articular  pnM>esses  sink  into  the  notch 
in  front  of  the  pr*>ces8es  of  the  lower  vertebra.     These  dish^cattons  are  usually 
[followed  by  marked  forw*ard  flexion  of  the  head  upon  the  chest.     Disloriion,  or 
\  diajff(usu%  of  the  spine  occurs,  as  already  stated,  for  the  most  part  in  the  lower 
I  cer%'ical  region  at  or  alxiut  the  level  of  the  fifth  and  sixth  cervical  vertebra'. 
[There  is  no  actual  dislocation,  or,  if  such  has  o<^<'nrrer!,  the  bones  slip  back  into 
place.     The  cord  is  injureil  l»y  tractinn  in  its  long  axis,  and  tlu*  resulting  lesion 
to  the  cord  is  conunonly  hcmorrliage    (primary   liematomyelia).     Dislocatioa** 
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in  the  dorsal  and  lumbar  repona  not  associated  with  fractures  are  rare.  More 
than  one  half  of  the  observo<l  castas  have  h«»n  disJocafions  of  the  twelfth  dorsal 
vertebra.  Among  the  most  imi)ortant  and  fatal  dish)eati<)n8  is  dislocation  of 
the  aflas  from  the  n.rls.  It  is  most  commonly  an  incomplete  bilateral  dis- 
location forward.  Such  dislocations  can  only  occ!ir  after  rupture  of  the 
transverse  ligaments,  fracture  of  tin*  o<l(»ntoi<l  proc<»ss,  or  after  slipping  of  the 
odontoid  process  beneath  thc»  transverse  liganu»nts  aft(T  the  cheek  ligaments  have 
been  torn.  Such  dislocations  may  Ik»  produced  by  falls  or  blows  upon  the 
head.  They  are  occasionally  observed  from  hanging.  In  most  cases  the  cord 
is  crushed  and  death  is  immediate.  In  a  few  no  cor<l  symptoms  have  followed, 
and  the  patient  may  live  for  nniny  years,  although  marked  flexion  of  the  head 
exists  as  a  deformity  and  is  usually  accompanied  by  some  stiffness  and  pain. 
In  some  cases  the  odontoid  process  is  fractured  and  is  displaced  forward  along 
w^th  the  dislocated  atlas.  In  these  cases  the  danger  of  fatal  compression  of  the 
cord  is  diminished. 

Symptoms  and  Diaonosis  of  Dislocations  of  the  Vertebr.15. — It  is  to 
be  borne  in  mind  that  nearly  all  ]nire  disl(x*ations  occur  in  the  cervical  region. 
The  cord  symptoms  are  the  same  as  those  produced  by  fracture.  The  symptoms 
referable  to  the  injury  of  the  bones  are  l(K*al  pain  and  tenderness,  pain  upon 
active  and  passive  motion.  The  si)ine  is  usually  held  rigid.  The  most  certain 
aid  in  diagnosis  is  an  X-ray  picture  or,  preferably,  stereoscopic  X-ray  pictures 
of  the  injured  spine. 

Deformity  of  a  more  or  Icvss  characteristic  kind  may  be  recognized.  In  uni- 
lateral dislocations  forward  the  nc*ck  may  be  abducted  toward  either  side.  In 
forward  dislocation  of  the  atlas  upon  the  axis  a  prominence  may  sometimes  be 
felt  at  the  back  of  the  neck,  formed  by  the  spinous  process  of  the  axis.  Palpa- 
tion in  the  pharynx  permits  one  to  feel  the  projecting  anterior  arch  of  the  atlas. 
Where  the  dislocation  is  incomplete  and  the  inferior  articular  process  of  the 
upper  vertebra*  rests  ujwn  and  not  in  front  of  the  one  lx?low  the  neck  is  bent 
toward  the  sound  side.  Kochcr  and  Wagner  Ix^lieve  that  in  complete  unilateral 
dislocations  the  flexion  is  toward  the  injured  side.  Some  other  authorities 
believe  that  it  is  in  the  opposite  direction.  The  face  is  usually  rotated  toward 
the  sound  side.  In  complete  dislocations  the  head,  as  stated,  is  rigid.  In  incom- 
plete dislocations  motion  is  possible,  though  painful.  The  spinous  processes  in 
complete  dislocations  are  rotated  toward  the  injured  side.  It  is,  however,  only 
possible  to  feel  that  of  the  axis  and  of  the  two  or  three  lower  cervical  vertebne. 
The  transverse  j}rocess  on  the  injured  side  is  prominent  in  front,  as  well  as  the 
corresponding  half  of  the  body  of  the  vertebra.  The  transverse  processes  can  be 
palpated  in  the  lower  part  of  the  neck  from  the  front.  The  bodies  of  the  upper 
three  cervical  vertebra?  can  Ije  pal])ated  in  the  phar^iix.  In  bilateral  dislocations 
forward  the  symptoms  vary  greatly.  The  head  may  be  l)ent  forward  and  the 
spinous  processes  of  the  vertebra)  below  the  one  dislocated  may  be  prominent  at 
the  back  of  the  neck.  In  other  cases  the  head  is  bent  backward  or  to  one  or  the 
other  side.     The  variations  in  position  of  the  head  and  neck  appear  to  de- 
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pend  in  part  upon  tlic*  tx^^isition  u{  the  dislocated  bone,  in  part  upon  the  direc- 
tion of  the  dislocation,  partly  i!fK)n  niusciilar  spasm  or  its  absence,  and  partly 
upon  the  presence  or  absence  of  associated  fracture.  The  oeenrrence  of  bilateral 
dislocation  backward  is  so  rare  that  accurate  ol^aervations  have  not  In^en  in  ado. 
In  the  ca.ses  descril>ed  tlie  liead  has  l>een  l>ent  backward^  there  has  been  inter- 
ference with  swaUowing  and  respiration,  the  structures  upon  the  front  of  the 
neck  have  l>een  tense,  and  the  face  has  been  directed  upward. 


womros  OF  the  spinal  cord 


^V       Gtmshot  Wounds  of  the  Spinal  Cord. — The  majority  of  ^mshot  wounds 

involving  the  spine  are  sf*rions  or  fatal  on  accoiint  of  associated  injuries  of  the 

alKJoniinal   and   t!i*»racic  viscera.      It  is   only  those   bullet  wounds   tired   from 

^behind  in  which  the  spine  and  the  spinal  cord  merely  are  injured.     The  bullet 

Bmay  have  the  same  effect  as  a  total  crtish  of  the  cord — i.  e.,  it  may  destroy 

completely  its  continuity.     In  srinte  cases  the  bidlet  may  only  partly  divide  the 

cord,  in  otlters  the  cr^rd  is  laccraled  or  compressed,  not  by  the  bullet  itself,  but 

by  bone  frajiftneuts.     If  the  bullet  rrruains  in  the  spinal  canal^  it  may  iK'come 

the  center  of  a  focus  of  infection,  wbicdi  mriy  reiuain  Irn-alized  or,  in  rare  cases, 

lead  to  a  fatal  uieninjrilis.     In  other  cases  the  Indict  does  not  caus<?  snppura- 

I      tion,  but  produces  a  gradual  and   progressive  compression  of  the  cord  by  the 

■formation  of  adhesions  and  the  production  of  new  connective  tissue.     The  symp- 

~  toms  produ(^*d  by  bullet  wounds  of  the  cord  resend>le  those  due  to  other  forms 

^of  violence.     Partial  lesions  occasionally  occur.     Bailey  points  luit  that  in  bullet 

B^^ounds  the  lesion  sometimes  may  point  to  an  injury  higher  up  than  the  position 

Hof  the  bullet.     Such  symptoms  are  *lue  to  an  extension  upward  from  the  point 

^Tirberp  the  cnrd  was  injured,  of  softening  or  of  hemorrhage. 

»Stab  Woands  of  the  Cord,^Stab  wounds  of  the  cord  are  most  frequent  in  the 
eervical  region,  rare  in  the  dorsal  region,  and  occasional  iu  the  lumbar  region. 
Tho  woun<i  of  the  cord  is  often  unilateral,  and  the  injury  luay  be  uyion  the  oppo- 
site side  iff  the  cord  fn>ui  that  at  which  the  knife  blade  or  dagger  entered. 
The  syiaptoais  produced  are  usually  of  the  Brown-Sequard  type.  The  mor- 
tality in  46  eases  reported  by  lioeseler  f(|Uoted  by  Bailey)  is  71  ]M?r  cent 
^for  the  two  npi^r  cervical  vertebne,  5»J  per  cent  for  the  four  npi»er  cervical 
Kvertebne,  and  2'1  pcT  cent  for  the  three  lower  cervical  vertebra%  or  40  per  cent 
for  the  entire  cervical  region.  In  the  dorsal  region  the  mortality  is  31  per  cent. 
In  the  fatal  eases  the  patients  die  from  Vied-soros,  cystitis,  etc.,  as  in  other 
injuries  of  the  cord.  In  the  eases  which  re-cover,  the  first  symptoms  to  impriive 
are  the  paralysis  of  the  bladder  and  rectum  and  later  on  the  paralysis  of  the 
liinlis.  The  legs  recover  inore  completely  than  the  arms.  PiTfect  recovery, 
bowever,  is  rare. 
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PRIMARY  FOCAL  HEMATOMYELIA 

Primary  focal  hemaiowyclia  is  a  lesion  which  until  the  past  few  years  has 
received  but  little  attention.  It  has  been  es|)ecially  studied  in  America  by 
Bailey  and  Bolton.  From  their  investigations  it  appears  that  the  lesion  is 
much  more  frecjuent  than  has  generally  lK»en  sup|)osed.  The  most  characteristic 
symptom  of  the  condition  is  dissociated  anesthesia.  The  condition  results 
almost  exclusively,  if  gunshot  wounds  arc  ex(*(?pted,  from  sudden  forced  flexion 
or  extension  of  the  neck,  and  the  most  connnon  cause  of  all  is  diving  into  shal- 
low water.  Bailey  believes  that  the  hemorrhage  into  the  horns  of  the  gray 
matter  is  caused  by  overstretching  of  the  cord  during  forced  flexion  or  extension 
of  the  neck. 

Symptoms. — The  signs  of  fracture  and  dislocation  of  the  vertebrae  are  want- 
ing. There  may  l>e  e<leuui,  ecchymosis,  stiffness,  and  i)ain  in  the  neck.  In 
the  most  severe  cases,  when  the  hemorrhage  extends  iK^yond  the  gray  matter  of 
the  cord  and  causes  a  complete*  and  destructive  transverse*  lesion,  the  symptoms 


Fia.  24. — Diagrammatic  Ukprk^kntatiox  of  thk  Ankstiiksia  and  the  Condition  of  the  Deep 
Reflexeh  in  a  C'ase  of  Primary  Focal  Hf:matomyelia  from  Injury.    (After  Bailey.) 


\v\\\  be  those  of  a  complete  crush  of  the  cord.  When,  however,  as  is  more  com- 
mo!i,  the  lu'UKjrrhaire  is  confined  to  the  gray  matter  the  symptoms  have  a  dis- 
tinctive character.  They  consist  of  an  initial  motor  paralysis,  which  soon 
becomes  modified,  and  of  anesthesia  for  temperature  or  pain,  or  both,  without 
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impairment  of  the  eense  of  toiielu  Tlie  motor  paralysis  nsntilly  ensues  mstantly 
after  the  injury.  The  nuiselca  involve*!  aiv  tliosc*  uf  tlir  forearm  nnd  han<l 
niid  9on»etinic's  of  the  njipor  arirj ;  thnst'  hulow,  of  fhe  hnver  extmnitit's,  Thts 
pttruJy8i8  of  the  ii{Ji»er  extremiliL'S  in  prodiiciil  by  heutorrhage,  wJiich  injureis  w 
destroys  the  motor  nuclei  of  the  brachia!  nerves.  This  paralysis  is  not  com- 
pletely recovered  from.  The  patients  do  not  completely  regain  their  power  in 
the  upfier  extremiticR,  The  paralysis  of  the  le^s,  on  tbe  other  handt  is  often 
Tceoverecl  from  ccaupletely.  It  is  due,  in  the  opinion  of  Bailey,  to  the  pressure 
exerted  by  the  hlood-elot  within  the  f^niy  mattc^r  upon  Hie  pyramidal  tracts  of 
the  cord  or  to  edema.  These  tracts  carry  the  fibers  extendiui;  from  tbe  brain 
to  the  motor  nuclei  situated  at  lower  levels.  When  the  hemorrhage  ceases  and 
its  immediate  effects  have  passed  away  these  fibers  regain  ilieir  function. 

The  distribution  of  tlie  paralysis  varies  with  tiie  situation  and  extent  of  the 

hemorrlia^e.     If  lielow  the  first  tljoraeic  se;^ncnt.  the  arms  esea[)e.     If  aliovc  the 

^  secontl  thoracic  segment,  the  paralysis  atTects  tlie  nuiseles  whose  nuclei  arc  below 

I  the  upper  limit  of  the  hemorrhage.     If  tbe  liemorrbage  is  Yery  small  and  on  one 

Pide  of  the  cord  oidy.  tlie  paralysis  may  affwt  one  arm  chiefly  or  solely;  if  larger^ 

but  i*till  con  lined  to  oru:*  side^  there  is  spinal  hemiplegia.* 

I 

Bailey  considers  tlmt  the  condition  of  diplegia  braehialis  traumatica  proba- 
bly belongs  to  primary  beniatomyelia.  In  this  condition  tbe  symptoms  arc  as 
follows : 

After  an  Injury  to  the  cervical  region  there  develops  at  once  a  flaccid  paralysia 
of  botfi  anns,  tbe  legs  escaping,  or  l>eing  only  slightly  involved.  There  is  severe 
pain  in  the  neck,  which  radiates  down  the  arms.  These  symptoms  iiave  been  cora- 
nionlv  ex|dained  by  assuming  an  extra  medullary  hemorrhage,  or  a  tearing  or  crush- 
ing of  the  nerve  roots,= 


In  many  eases  of  beniatomyelia  there  is  at  first  paralysis  (tf  both  arms  and 
legs,  flaccid  in  character,  sometinjcs  with  complete  paraplegia.  The  knee-jerks 
absent  or  diminished.  If  tlie  lesion  is  very  stuall  tbe  knee-jerks  may  lie 
iggerated  at  once.  The  paralysis  of  tbe  lower  extremities  soon  undergoes  a 
change  to  the  spastic  type.  The  knee-jerks,  if  diminished  or  lost,  return  and 
lieeome  exaggerated,  to  which  is  added  ankle  clonus.  With  the  spasticity,  |>ower 
, returns  to  the  legs.  Some  patients  arc  able  to  walk  in  a  few  weeks  after  having 
paraplegic.  Improvement  in  the  legs  comes  on  sooner  than  in  llie  arms 
and  is  more  complete.  Tn  most  cases  there  is  permanent  paralysis  with  atrophy 
in  8i»me  of  the  muscles  of  the  upper  extremity. 

The  improvement  in  sensation  varies  in  different  cases.  In  all  but  the  most 
extensive  eases  where  all  forms  of  sensiliility  may  be  lost^  these  lieiug  rare,  sen- 
sibility to  touch  is  preserved,  while  there  is  loss  of  temperature  sense,  or  pain 
sen^f  or  Iwjth  together.    The  distrilnition  of  these  disturbances  is  in  general  the 
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same  as  tliat  after  the  total  anesthesia  of  transverse  lesions.  The  Brown- 
Sequard'tyjKJ  is  often  sec»n — viz.,  *'  a  motor  paralysis  of  one  arm  and  leg,  with 
loss  of  pain  sense  and  temiK»ratnre  s(»nse  in  the  arm  and  leg  of  the  opposite 
side."  *  The  loss  of  j)ain  wnse  is,  as  a  rule,  less  marked  than  that  of  tempera- 
ture sense,  an<l  during  reeoverv  the  fornuT  is  the  first  to  improve  or  disapiiear. 
Bailey  states  that  in  his  ex|M»rienee  tlie  loss  of  tem]x»rature  sense  has  Ix^en  gen- 
erally, for  the  first  few  we<»ks  after  the  acvident,  eom])lete. 

In  some  eases  there  is  no  pain;  in  others  there  is  pain,  both  spontaneous 
and  on  motion,  refern^d  to  the  sit(»  of  the  lesion.  *'  Tlie  so-ealled  irritative  root 
sjTnptoms — i.  e.,  the  sharp  laneinating  jiains  down  the  arms  or  legs — are  not  fre- 
quent in  pure  central  traumatic  hematomyelia ;  nor  are  numbness,  tingling,  or 
other  forms  of  paresthesia*  freipient."  -  The  ])atients  frequently  state  that  they 
feel  everything,  l)eing  ignorant  of  the  fact  that  they  cannot  feel  or  distin- 
guish l)etween  heat  and  <»old.  Since  the  lesion  is  in  the  cervical  region,  some 
paralysis  of  the  sym]mthetic  nene  is  constant.  There  is  contraction  of  the 
pupil.  "  If  the  amount  of  blood  on  the  two  sides  is  equal,  the  degree  of  myosis 
will  also  be  the  same  on  both  sides.''  ^  I'sually  it  is  more  marked  on  one  si^le 
than  on  the  other.  Other  sytiiptoms  sometimes  occur:  disturbances  of  the 
bladder  and  rectum,  In^l-sores,  priapism,  edetna,  blueness  of  the  extremities, 
tympanites,  chills  and  f(?ver.  The»v  are  rarely  all  ])resent  together  and  are  cliar- 
acteriz(*d  by  their  brief  duration.  The  piwer  of  the  rectum  returns  first,  later 
on  the  control  of  the  bladd(»r. 

Diagnosis. — The  nature  of  the  accident,  the  absence  of  evident  bone  lesions, 
the  extent  and  character  of  the  j)aralysis  of  volimtarv  motion,  and  the  paralysis 
of  the  bladder  and  rectum  may  1k»  the  same  as  in  any  spinal-cord  injury.  In 
this  group  of  cases,  however,  the  most  imi>ortant  diagnostic  guide  is  the  char- 
acteristic disturbance  (»f  s(»nsation  as  relat(»d.  The  only  serious  difficulties  in 
diagnosis  will  arise  in  the  very  slight  cas(»s  wh(»re  the  amount  of  hemorrhage 
may  not  be  suftici(*nt  to  ])roduee  sensory  symptotns,  and  in  the  very  extensive 
cases  where  the  hemorrhage  is  so  large*  as  to  produce  death.  In  these  latter  it 
is  impossible  to  differentiate  a  hetnorrhage  from  a  total  transverse  and  destruc- 
tive lesi(>n  of  the  cord  from  external  ])ressure. 

Prognosis. — In  the  mild  and  moderately  severe  cases  the  prognosis  as  re- 
gf^rds  life  is  excellent.  The  j)rogiiosis  as  regards  useful  function  in  the  lower 
extremities  is  also  good.  As  stated,  some  of  tin*  muscles  of  the  arms  and  hands 
may,  and  often  do,  remain  permanently  w(»akened.  At  the  outset  it  is  often 
difficult  to  determine  the  extent  of  actual  destruction  in  the  cord,  since  symp- 
toms may  for  a  time  point  to  rather  extensive  injuries.  Usually  in  a  few  days 
the  symj)toms  begin  to  improve  rapidly.  Of  favorable  omen  are:  preservation 
of  the  control  of  the  bladder  and  rectum,  absence  of  Innl-sores,  and  a  rapid 
return  of  function  in  some  or  manv  of  the  voluntary  muscles. 


>  Bailey,  loc,  cit.,  p.  220.  » IbuL,  p.  228.  » Ibid. 
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CONCUSSION  OF   THE   SPINAL   CORD 

The  term  eoneussion  nf  tin*  i>\nuo  1ms  iH-eii  iisnl   in  tiiiie,s  past  to  indieate 
Jvery  diverse  tniins  «if  syiiijitfniis  fullnwiiig  iiijnrii'.'j  *A  the  most  vurietl  rlianH'ter 


I  to  the  back.     Tfie  desigiiati 


mtl 


lerly  imicli  used 


spine      was 
name  tor  generalized  nervous  dLshirlninees  fdUnwiiinj  sueh  violiure  as  was  exi>e- 
rieneed  hy  f>ersons  in  railroad  aeeidents,   where  the  individual   was  severely 
shaken  up  pliysieidly  and  very  niueli  frightened.    During  reeent  years  and  after 
nn  enormous  amount  of  eareful  study  and  observation  the  syTH|Ttom-eomplex, 
formerly    knoWTi    as    **  spinal    eoneu-^sion/''    has   come   1o   lie    more    and    luore 
[restricted,  and  at  the  present  time  the  majority  of  neurologists  have  arrived  at 
lllie  lielief  that  spinal  concussion  is,  properly  speaking,  a  misnomer.     From  what 
jhas  preceded  in  this  chapter,  it  is  very  evident  that  serious  and  even  fatal  lesions 
J  of  the  spinal  cord  nuiy  Im:*  produced  by  concussion  of  the  spinal  column,  and 
[that  without  any  evident  fracture  or  dislofation  of  the  vertelme.     The  lesions 
I  thus  prfiduced  may  lie  hemorrha^s  into  and  around  the  cord,  or  laceration  and 
feven  total  destruction  of  that  organ.     By  the  term  **  spinal  concussion  •'  as  ordi- 
narily used,  no  such  conditions  as  these  are  implied,  but  rather  a  train  of  sym{i' 
Itoms  of  a  psychical  character,  characterized  largely  by  neurasthenic  and  hys- 
terical   svinptoms.      In    other    words,    the    |da*ni>mena    observerl    in    (he    cases 
ordinarily  designated  as  spinal  concussion  are  ratiier  those  of  mental  shock  than 
of  any  actual  jiathological  lesion  of  the  spinal  cord.     In  times  past  spinal  con- 
cussion  has  played  a  very  important  part  in  suits  for  prsonal  daimiges  brought 
against  railway  comiianu*s  and  the  like,  and  cni>riuous  sums  of  nu>noy  have  b<vn 
paid  to  such  plaintifTs,  so  that  a  definitive  eonelusion  on  tla*  part  of  the  uuHlical 

I  profession  as  to  whether  thi*re  is  such  a  eomlition  as  cournssiou  of  the  sjunal 
cord  producing  6ym])toms  apart  fnun  tbi'se  due  to  lad-rat i<in  and  bomorrbage 
is  very  important.  Fnfortunately,  at  the  ]>resent  time,  the  profession  as  a 
whole  is  not  entirely  agni:Hl  u[>on  this  jwiint.  While  the  great  nnijority  of 
oliaen^ers  Inidieve  that  concussion  of  tbe  spina]  cord  does  not  exist  as  a  patho* 
logical  entity*  a  few  do  still  so  regard  it.  It  is  certain  that  concussion  of  the 
e|dnal  e*jrd  is  in  no  wise  parallel  with  concussion  of  the  brain.  The  spinal  cord 
is  far  better  proteHe*!  tlian  is  the  brain  against  external  violence.  iloFeover, 
thet  symptoms  of  c<mrussion  of  the  l>rain  ainjear  instantly  at  tbe  time  of  the 
injury  and  are  of  short  duration.  Tbe  symptoms  designated  as  due  to  concus- 
sion of  the  spine,  on  the  other  band,  if  the  cord  l>e  ivally  injured,  though  they 
may  appear  at  onec\  are  of  long  duration  and  slow  to  subside.  When  no  patht>- 
ical  lesion  of  the  cord  can  be  denionstratrd,  the  condition  kno\%Ti  as  spinal 
N'lnenssion  is  charaeterizeil,  as  already  stated,  by  phcnrmiena,  which  are  more 
properly  mental  and  behmg  in  the  psychical  grotip  of  conditions  known  as 
**  traumatic  neuroses/'  These  neuroses  may  be  divi^led  into  three  grou|>s  about 
be  descril^ed*  They  include  traumatic  neurasthenia,  traumatic  hysteria,  and 
melassified  and  mixed  forms.  Tn  some  of  these  cases  there  may  Ik?  the  ayuip- 
>ma  immediately  after  tbe  accident  of  contusion  or  sprain  of  the  back,  and 
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occasionally  of  an  actual  injury  to  the  cord.  In  some  cases  a  period  of  uncon- 
sciousness follows  the  accident,  and  this  is  followed  by  extreme  nervousness,  a 
constant  feeling  of  dread,  by  insomnia  and  the  frequent  occurrence  of  horrible 
dreams  and  nightmares.  Frequently,  pain  and  stiffness  in  the  back  and  limbs 
are  complained  of  and  the  other  symptoms  of  the  traumatic  neuroses  to  be 
presently  described.  When  the  actual  injuries,  sprains,  contusions,  wounds,  or 
other,  have  l)een  recovered  from,  the  case  ceases  to  Ik?  one  which  greatly  interests 
the  surgeon  and  passes  into  the  domain  of  the  neurologist;  and  yet  it  is  highly 
important  that  the  surgeon  should  be  able  to  recognize  these  conditions. 


CHAPTER    II 


THE  TRAUMATIC   NEUROSES 


It  is  well  known  that  latent  nervous  diseases,  epilopsv,  Locomotor  ataxia, 
[general  paralysis,  may  Ix?  rendered  worse  hy  friglit  or  mental  shc»ck,  but  in 
speaking  here  of  the  traumatic  neuroses,  we  shall  confine  ourselves  to  a  brief 
description  of  the  nervous  symptoms  which  may  follow  sudden  mental  shock,  fre- 
quently combined  with  extn»nie  terror  and  lir^rror,  and  not  uneonmumly  combined 
with  more  or  less  serious  |thysieal  injury.  The  two  neuroses  which  ci>muu>nly 
follow  puch  accidents  are  **  traumatic  neurasthenia"  and  "  traumatic  hys^teria," 

I  together  with  condunations  of  these  two  conditions.  This  subject  has  acquired 
an  enormous  ami  constantly  increasing  importauce,  especiidly  frum  a  uiedice>- 
legal  {mint  of  view.  Tliesc*  uiTVous  disorders  follow  espt'i-ially  the  accidents, 
constantly  increasing  in  nimdier,  which  depend  upm  the  complicated  mechani- 
cal devices  now  a  \n\vt  of  civiliz*^!  lift-,  unfably  in  the  trretit  ccmlers  of  |»opuhi- 
tion.  By  far  the  lar^jjest  pr<>p«»r(i«»n  <*f  tlie  cases  of  traumatic  neuroses  result 
from  railway  accidents.  Witli  the  rapid  development  of  railway  trailic,  the 
number  of  these  cases  is  constantly  on  the  increase.     A  certain  proportion  of 

teases  follow  trolley-car  accidents;  others  are  due  to  ele(*tric  shocks  from  eon- 
tact  with  live  wires  carrying  electricity  at  high  p<:itential.  Numerous  cases  arise 
jlithe  result  of  fires,  explosions,  earthquakes,  and  sindlar  catastrophes,  in  which 
inany  persons  are  killed  and  injured.  Certain  facts  are  worthy  of  remem* 
brance.  It  is  not  the  railway  euqdoyee,  wdio  j^erhaps  loses  a  liudi,  or  is  severely 
crushed  in  a  railway  accident,  nor  the  ebx-rrir  liutMiian  wdio  is  badly  burned 

I  by  contact  with  an  electric  cruiductur,  wha  develiip  trarimatic  neuroses;  nor  in 
general  an^  these  neun»ses  deveIo|x>d  in  tlje  cases  wdicre  n-idly  serious  injuries 
ar<^  pcoeived.  Those  who  are  asleep  when  a  railway  atTident  occurs  and  those 
who  are  drunk  are  less  likely  to  suffer  from  subsequent  derungements  of  the 
nen^ous  system  than  are  those  who,  being  fully  conscious  at  the  time  of  the 
accident,  undergo  the  indescribable  terror  and  fear  of  im|K*n<ling  death  expe- 

Irienccd  hy  those  who  are  passengers  in  a  railway  wrc^k  or  other  similar  catas- 
trophe. In  the  majority  of  rases  the  in<lividuals  who  subsequently  suffer  are 
those  not  steriously  hurt.  They  may  lie  severely  shaken  up  or  Itruised,  or  merely 
badly  frighlcned.      In  some  cases  the  nervous  symptoms  Iw^gin   at  once  after 

■  the  accident;  in  others,  not  for  days,  or  even  weeks.  The  intluence  of  litigation 
is  very  marked  in  bringing  on  and  increasing  the  severity  of  tlie  symptoms  of 
the  traumatic  neuroses,  and  it  is  also  noteworthy  that  after  such  litigation  is 
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finished  the  patients  often  improve  verv  rapidly.  (For  the  data  contained  in 
the  sections  on  Traumatic  Neurasthenia  and  Traumatic  Hysteria,  the  author 
is  largely  indebted  to  Bailey,  loc.  cH.,  p.  398  et  seq.) 

TRAUMATIC   NEURASTHENIA 

Symptoms. — The  8^^nptoIn8  of  traumatic  neurasthenia,  while  very  varied, 
may  be  stated  briefly  as  follows:  The  ])atient  is  an  individual,  more  often  a 
man  than  a  woman,  who  has  ])reviou8ly  enjoyed  g(X)d  health.  He  is  in  an  acci- 
dent, more  often  a  railway  accident  than  any  other.  At  the  time  he  is  more 
frightenc^d  than  hurt.  He  may  he  injured  more  or  less  seriously,  in  which  case 
the  surgical  condition  will  give  its  ordinary  symptoms.  In  some  cases  he  is 
rendered  unconscious  from  fright;  in  others,  he  is  only  dizzy,  dazed,  or  con- 
fused. He  nuiv  be  more  or  less  exiH)S(»d  to  the  weather,  and  may  witness  tlie 
death  of  other  jx^rsons,  or  see  the  bo<lies  of  those  who  have  been  killed  and 
mangled — all  of  which  add  to  his  fright  and  mental  depression.  During  the 
succeeding  days  he  may  f<»el  physically  fairly  well,  but  is  nervous,  has  a  con- 
stant sense  of  dread,  and  sl(»eps  badly  at  night.  The  neurasthenic  symptoms 
may  come  on  at  once,  or  l>e  delayc^d  for  several  <lays  or  even  for  weeks.  He  will 
usually  com])lain  within  a  few  days  of  a  pain  in  the  back.  The  proper  neuras- 
thenic symptoms  may  be  arranged,  for  purjK)ses  of  description,  into  several 
groups. 

IMentai.  Symptoms. — The  mental  changes  constitute  the  most  characteris- 
tic phenomena  of  tlie  disease.  The  patient  l)ecomes  fretful  and  irritable.  The 
trifling  annoyances  of  life,  which  fonnerly  he  disregarded,  become  sources  of 
pain  and  irritation.  He  dislikes  loud  noises.  His  eyes  cannot  bear  a  strong 
light.  He  becomes  intensely  selfish  and  introspective.  The  cares  of  his  busi- 
ness and  the  welfare  of  his  family,  which  were  formerly  objects  of  intense 
interest,  become  secondary  consid(Tations  wdiile  he  dwells  constantly  upon  his 
o^vn  miserable  condition  and  U])on  his  real  or  fancied  symptoms  of  physical 
disorder.  He  is  emotional  and  fearful,  and  suffers  from  palpitation  of  the 
heart.  He  studies  his  own  sym[)toms  with  the  greatest  care  and  is  constantly 
engaged  in  reviewing  and  studying  them.  He  desires  to  talk  only  to  those  who 
listen  WMth  apparent  interest  to  the  story  of  his  ailments.  He  is  mentally 
depressed  and  discouraged.  Suicidal  tendencies  are  not  present  in  simple  cases 
of  neurasthenia.  He  suffers  greatly  from  mental  fatigue,  is  unable  to  concen- 
trate his  mind  upon  anything,  although  really  his  mental  powers  are  but 
slightly,  if  at  all,  impaired.  Fear  is  the  predominant  symptom  in  these  cases. 
He  is  afraid  to  go  out  in  the  streets  for  fear  he  will  be  run  over;  he  dare  not 
ride  in  a  railway  train  for  fear  of  another  accident;  he  finds  it  hal^  to  make 
up  his  mind  to  do  anything;  he  sleeps  badly  and  has  frequent  bad  dreams  and 
nightmares;  he  seeks  solitndc.  The  general  a])|)earance  of  the  individual  mij 
remain  unchanged,  or  in  other  cases  he  may  become  pale  and  look  out  of  health* 
His  facial  expression  is  usually  sad  and  mournful. 
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Motor  Symptoms. — There  is  in»  piiralvsis  hi  traiimiitic  neiinisthenia,  hiit 
tlie  general  tone  of  tlie  m^rvoiis  systeai  h  often  sonu'wlmt  inipaired.  Extreme 
mns^'nliir  fatigue  follows  .slii^lit  exertion.  TIip  jmtient  is  disineHnrd  to  wnlk, 
and  a  walk,  for  even  a  sliort  distaiiec,  may  liring  on  extreme  fatigue.  Tremor 
is  a  frec[nent  syniptom.     It  resenibles  the  tri*n]ur  of  alcoholism,  is  a  fine  and 

Krapiil  tremor,  greatly  increased  by  emotional  distiirlianees  and  l>y  fatigue.     It 

^occurs  most  fre<]nently  in  the  tonsrne,  the  hunds,  and  facx:*. 

Skn80HY  Symfhims. — The  eonnnonest  ;md  ino?^t  jsronouneed  sensory  symp- 
tom id  pain  in  the  hark.  The  pain  orenrs  in  t\vt»  forms.  First,  a  dull  aching 
pain,  sometin^es  iTfi^rriMl  to  the  entire  hack,  sometiniea  hx-alixcd  in  the  hack  of 
the  neek  or  the  lower  jxjrtiun  uf  the  spini* — i.  e.,  the  small  of  the  ba(*k,  in  the 
upper  lunihar  region.  In  addition  to  tlie  pain,  certain  portions  of  the  spine 
may  lie  tender  n|H>n  pressnre,  th*jngh  these  tender  areas  may  vary  in  sitnation 

I  from  day  to  day.  The  patient  is  nnnle  worse  by  fatigue. 
Pain  of  another  character  also  oc*enrs  and  is  believed  to  be  dne  to  actual 
strain  of  the  muscles  of  the  hack.  It  has  received  the  name  of  '"  traumatic  lum- 
bago."  It  is  nsnally  the  first  symptom  to  appear  after  the  accident,  and  is  the 
liasis  uix>n  which  the  other  nervous  disturbances  are  bnilt^  It  is  believed  to  he 
(due  to  strain  or  laceration  of  some  of  the  mnscuhir  or  ligamentous  structures 
wliich  surround,  ]>rote<*t,  and  sn]t|5ort  the  sjiiiial  cord.  This  pain  nsually  comes 
on  within  a  few  days  after  the  act^idcnt,  sometimes  at  once.  It  is  not  usually  a 
continuous  or  spontaneous  pain,  and  if  the  patient  keejis  |>erfectly  quiet  he  may 
Ix?  fairly  eomfortalile.  When  he  nioves  or  is  subjected  to  a  sudden  jar  the 
pain  bc*oomes  worse.  Toe  pain  is  of  a  st^vere  character,  so  that  the  patient  may 
cry  out  from  the  slightest  niovement  of  the  spine.  It  may  l>e  felt  along  the 
whole  course  of  the  spinal  eoluimi,  but  more  commonly  is  localized  in  some  par- 
ticular region.  It  may  be  referred  to  the  neck,  the  dorsal  region,  or  the  low£*r 
end  of  the  spine  (coecygodynia).  Palpation  or  even  the  slightest  toneb  over  the 
[:»ainful  area  may  greatly  increase  the  patient's  suffering.  Pressure  over  the 
spines  of  the  vert ebne  in  the  jiainful  area  greatly  increases  the  discomfort. 

A  sign  first  deserilKHl  by  i[annkopff  and  known  as  the  llanukoptf  test  is 
eometimes  of  value  to  eliminate  simulation.  If  the  finger  be  placed  ujjon  the 
patient's  pulse  Wfore  pressure  is  made  over  the  tender  vertebne,  it  will  somt^ 
times  hapjien  that  spinal  pressure  causes  a  marked  aceelerarion  of  the  pulse^rate. 
It  is  not  always  present  in  these  eases,  but  if  present  it  indicates  either  that  the 
^patient  really  d<»es  suffer  an  increase*  of  pain,  or  that  at  any  rate  he  fears  such 
[increase.  Tlie  muscles  of  the  bark  are  n*^nally  in  a  state  of  spasm  and  nuiy  fetd 
,  as  ban!  as  Iioards. 

Tlie  attitutle  of  the  patient  is  somewhat  characteristic.      In  standing  the 

[back  nuiy  lie  s*^en  to  U^  held  |K^rfrctly  si  iff  and  rii^id.     The  patjeut  usually  Ix^nds 

little  forward,  and  if  one  siile  is  more  [iaiuful  tlian  the  otiirr,  a  lillle  to  r»nc 

lide.     If  the  patient  is  asked  to  pick  up  an  object  from  the  floor,  he  does  not 

[-nd  his  back  to  do  so  but  gets  down  upon  one  knee*     All  his  movements  are 

slowly  and  carefully  to  avoid  any  jarring  of  the  spine.     I  bad  such  a 
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patient  under  my  care  a  few  months  ago  in  the  Xcw  York  Hospital.  He  was 
an  employee  of  one  of  the  city  departmonta  and  had  been  hurt  between  the 
shoulders  by  an  empty  barrel  falling  uix)n  him  out  of  a  cart  His  back  was 
somewhat  bruised  and  strained,  but  not  seriously.  He  was  entirely  incapaci- 
tated for  work,  could  only  walk  with  two  canes;  he  lifted  his  feet  but  slightly 
from  the  ground  and  shuffled  slowly  and  carefully  along.  He  could  not  get  out 
of  l^d  or  dress  himself  unassist(Ml.  During  the  time  I  had  him  under  obsena- 
tion  his  symptoms  did  not  im])rove. 

In  some  of  the  cases  difficnlty  in  evacuating  the  bladder  and  rectum  may  lie 
complained  of.  There  is  no  true  paralysis,  the  difficulty  l)eing  merely  the 
increased  amount  of  pain  cause<l  by  the  nuiscular  efforts  necessary  in  the  acts 
of  urination  and  defecation  res])e<»tively. 

Headache  is  one  of  the  counnon  symptoms  of  traumatic  neurasthenia.  It 
may  be  felt  in  the  occipital  region,  or  over  the  eyes,  or  the  patient  may  have  the 
feeling  as  though  a  tight  band  were  fastened  about  his  head.  There  may  also 
be  true  neuralgic  pains  in  8j)ecial  nerve  trunks.  If  the  patient  has  received 
bruises,  wounds,  or  sj)rains  of  any  ]nirt  of  the  l)ody,  pain  and  tenderness  con- 
tinue in  these  regicms  long  after  the  injury  is  healed. 

In  addition  to  local  j)ain,  these  patients  frequently  suffer  from  a  general 
sense  of  fatigue  which  amounts  to  j)ain.  They  have  a  constant  feeling  of  being 
tired.  In  addition  there  may  Ix*  a  general  hyperesthesia  of  the  skin  and  of 
the  muscles,  or  such  hyperesthesia  may  l)e  localized  in  different  areas.  This 
symptom  is  rendered  worse  by  fatigue. 

Anesthesia  is  not  a  symptom  of  traumatic  neurasthenia.  AVlien  found  it 
points  to  organic  disease  or  to  hysteria.  These  patients,  however,  frequently 
complain  of  indefinite  numbness,  of  tingling,  without  sharply  marked  localiza- 
tion.    They  may  suffer  from  shivering  attacks  without  feeling  cold. 

Special  Senses. — Eye  Sympfoms, — The  most  constant  symptom  referable 
to  the  eyes  is  dimness  of  vision ;  that  is  to  say,  these  patients  find  that  the  eyes 
become  fatigued  very  soon  when  used  and  that  objects  scx)n  become  dim.  They 
have  the  sensation  of  a  veil  before  the  eyes,  and  after  reading  for  a  few  minutes 
the  letters  upon  the  page  bccoiue  indistinct.  There  is  also  felt  a  hypersensitive- 
ness  of  the  eyes  to  a  bright  light.  The  patient  prefers  to  sit  in  a  darkened  room. 
There  is  no  contraction  of  the  visual  field,  projx^rly  so-called,  except  that  since 
the  eyes  become  so  readily  fatigued,  tests  applied  to  determine  the  field  of  vision 
will  show  that  if  the  examination  is  prolonged  the  visual  fields  of  both  eyes  will 
exhibit  a  constantly  increasing  contraction.  So  that,  wdiereas  at  the  beginning 
of  the  examination  the  visual  field  may  lx>  normal,  or  nearly  so;  if  the  exami- 
nation be  continued,  the  field  of  vision  will  ho  observed  to  grow  smaller  and 
smaller.  This  is  known  as  the  "  shifting  type  "  of  contraction  of  the  visual 
field  (Forster).  There  is  no  reversal  of  the  normal  color  fields,  such  as  is  com- 
monly observed  in  hysteria.     The  acuteness  of  central  vision  remains  normal. 

Hearing. — Oversensitiveness  of  hearing  is  frequently  a  marked  symptom  in 
traumatic  neurasthenia,  so  that  slight  noises  l)ecome  a  source  of  pain  and  annoy- 
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lanee  to  tlie  patient.     Abnormal  sensations  are  also  complained  of,  such  as  biiz- 
Iziiig  and  ringing  in  the  ears,  dizziness,  and  other  symptoms  which  give  the 
I  patient  a  good  deal  f»f  anxiety,     Tlie  patient  niuy  eoiiiplain  of  n  feelin«;  of  dizzi- 
ness, a  sense  uf  tilings  spinning  an.nmdj  and  the  fear  of  fallings  and  yet  these 
Ipersone  may  be  al)le  to  8tand  ereet  with  the  eyes  closed,  and  althongh  the  sway- 
ing may  Ix^  greater  than  in  healthy  |x^rsoiis,  it  d*ji'8  not  t'orresjwnd  in  extent 
to  the  gravity  of  the  siihjeetive  sympt<ini8. 

Kefi.kxks.^ — Neitlier  Mie  deep  nor  superficial  i^eflexes  an?  lost  in  siniph-  traii- 
jmatic  neurastlienia.  When  tin*  n^tlexes  are  absent  or  diminished,  it  slionld 
[excite  snspieion  of  organic  trooble,^  The  knee-jrrks  are  usually  exngi^ernted, 
ISO  that  a  slight  tap  npnn  tbe  patellar  tendon  pro<Uiees  a  quick  and  markr^l  exten- 
[fiion  of  the  knee.  Ankle  clonns  and  the  Bahinski  refiex  dn  not  occur  (Bailey). 
The  tendon  rf*tlexes  of  the  npper  extremity,  often  absent  in  health,  are  iisnally 

I  well  marked  in  neurasthenia.     If  there  be  pain  or  hyperesthesia  upon  one  side 
of  the  body,  the  su]ierficial  reflexes  may  be  increased  on  that  side.     All  the 
reflexes  bet*ome  quickly  tired. 
DisTiTKHANc^Ks  (»F  CiK*  ULATiON. — Palpitation  of  the  heart  is  commonly 
present  in  neurasthenics  and  may  be  very  marked  indeed,  suggesting  in  severe 
cases  an  attack  of  angina  jieetoris,  though  the  arterial  degeneration  and  f*har- 
aeter  of  the  attacks  in  the  latter  eonditif>n  are  ahsent.     In  nenrasttjcnia  tlic  pidsc? 
is  eomm*>nly  accelerated,  and  during  tlic  attacks  of  palpitation  the  pidse-rate 
roar  be  130  or  150  ]ier  minute.     Such  attacks  may  be  aesciciated  with  pain  ^ver 
the  heart     Other  disturbiint'es  of  circuhition  are  sensations  of  heat  and  cold  in 
^the  extremities,  blneness  and  cohhiess  of  the  extremities,  with  increase  of  perspi* 
H  ration  and  attacks  of  alternate  flushing  and  paleness  of  the  face. 
H        DiSTtTRBANCES  OF   DioESTK^K. — ^In  nearly  all   cas€\s  of  nenrastlicnia   the 
"digestion  is  disturbed.     The  apfjctite  is  usually  normal,  but  the  patients  snflFer 
from  gastric  dyspepsia,  a  coated  tongue,  and  constipsitiuu.     The  breath  often 
has  a  fonl  odor.     Eructations  of  gas  after  eating  are  common.     Vomiting  is 
rarely  a  symptom.     Eating  of  a  hearty  meal  is  often  followed  by  an  attack  of 
I      palpitation  of  the  heart.     In  a  few  easel's  there  is  nervous  diarrhea, 
^P       In  neurastlienia  the  sexual  functions  may  be  interfered  with.     In  women 
menstruation  is  c»ften  abnormal,  and  in  men  psychical  impotence  is  a  fre<pieut 
^BVinptom*     In  some  cases  there  is  urimi  s[mslica;  and  pliosphaturia  with  neutral 
Hor  alkaline  urine  is  not  nneomuion.     The  turbid  ajqx'arancc  of  the  urine  in 
Became  of  these  cases  is  a  cansc  of  grave  anxiety  on  the  part  of  the  patient* 
"        Biagnosis. — A  certain  amount  of  nervous  dread  togetlicr  with  luss  of  sleep 
and  ili.stnrbances  of  digestion  following  a  severe  fright  or  niental  and  physical 
shock  is  common,  even  with  normal  individuals,  and  does  not  constitute  a  dis- 
ease.    If,  however,  the  symptoms  of  neurastlienia  coming  on  after  an  accidf^nt 
persist  and  grow  worse,  the  diagnosis  uf  traumatic  neurastlienia  nuiy  l>e  made 
after  eliminating  organic  diseases,  such  as  diseases  of  tlic  heart,  ncjibritis,  and 


E 
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serious  organic  disoas(»a  of  tli<»  nervous  system.  A  disease  which  may  be  con- 
founded in  its  early  stages  witli  traumatic  ncMirasthenia  is  general  paresis.  In 
the  latter  the  early  mental  symptf^ms  may  1k»  neurasthenic,  but  the  organic 
changes  are  evinced  by  the  Argyll-lu>lK*rtsnn  pupil,  etc.  In  one  third  of  the  case;? 
of  par<»sis  the  knee-jerks  are  lost;  in  others  they  remain  normal,  or  may  he 
exaggerat(Ml  in  the  early  stag<»s  of  the  dis(»ase.  The  tremor  of  the  tongue  in 
paresis  is  also  characteristic.  In  melanclu»lia  the  pronounced  symptoms  are 
persistent  insomnia,  loss  at  fl(»sh,  r<*sth»ssuess,  (»xtn»me  mental  depression,  usu- 
ally delusions,  an<l  sonnet imes  suici<hil  ten<h'ncies.  In  cases  of  hyixxjhrondriasis 
there  is  a  distinct,  hereditary  taint.  >^'eurastheuia  may  often  be  combined  with 
traimuitie  hyst(»ria,  but  in  the  former  the  stigmata  of  hysteria  are  wanting — 
namely,  paralysis,  contracture^,  anesthesia,  muscular  s])asms,  and  the  typical 
contraction  of  the*  visual  fields. 

Fro^osis. — The  prognosis  of  traumatic  neurasthenia  is  by  no  means  uni- 
fonnly  goo<l.  Recovery  is  usually  delayed,  and  may  Ikj  rendered  inconi]ilete 
by  the  mental  strain  and  excitement  always  involved  in  those  cases  which  conie 
to  litigation.  In  nuniy  instances  after  a  suit  is  decided  in  favor  of  the  plaintiff 
with  substantial  damag(»s,  th(»  neurasthenia  improves  and  often  gets  well,  but 
this  is  due  to  the  fact  that  during  the  time  jx^nding  the  decision  of  a  suit  the 
plaintiff  is  ke])t  in  a  state  of  continual  anxiety  and  mental  unrest  by  numerous 
medical  examinations,  by  absen(^»  of  jirojKT  treatment,  and  by  the  law's  delay, 
as  well  as  by  the  irritation  and  trying  conditions  pn^sent  during  the  trial  of  the 
case.  ^lany  of  the  litigants  get  the  discredit  of  simulation  or  exaggeration 
which  they  do  not  dcs(»rve,  since  tlu»  strain  and  excitement  of  the  trial  really 
makes  them  much  worse*.  The  prognosis  is  far  lx?tter  if  no  suit  is  brought  and 
where  the  patient  can  Ix?  projxTly  treated  after  the  accident  by  rest,  seclusion, 
and  the  care  of  an  intelligent  physician.  In  a  few  cases  traumatic  neurasthenia 
remains  unimproved  for  an  indefinite  ]ieriod.  In  others,  improvement  occurs, 
so  that  the  patient  is  able  to  return  to  his  work,  and  yet  he  never  really  feels  as 
well  as  he  did  before  the  accident.  In  still  others,  and  these  are  probably  the 
majority,  cure  eventually  takes  place.  It  has  l>een  said  by  one  who  has  observed 
many  cases,  that  the  prognosis  as  to  cure  is  unfavorable  if  the  symptoms  per- 
sist for  three  years  fKnapp).  Patients  also  who  are  treated  in  clinics  fre- 
quently do  not  do  well,  the  circumstances  lx»ing  such  that  they  are  constantly 
thrown  in  conta(»t  with  other  similar  suffiTcrs  and  are  encouraged  to  dwell  upon 
their  own  sym]>toins. 

TRAUMATIC   HYSTERIA 

Hysteria  is  a  <lisease  affecting  the  entire  nervous  system,  the  pathology  of 
which  is  ol)scun\  but  which  gives  rise  to  a  train  of  s\nnptoms  perfectly  real  to 
the  jiatieut,  and  at  the  ])res(Mit  time  as  clearly  marked  as  those  of  any  other 
disease.  The  condition,  when  it  occurs  spuitaneously  or  aside  from  traumatic 
causes,  is  inu<*h  more  frccpicut  in  women  than  in  m(»n ;  but  as  the  result  of 
trainna,  the  relative  fre<iuency  is  rcvcrscMl  and  the  majority  of  cases  of  traumatic 
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hysteria  are  observ'ctl  in  rimles.     Hysteria  Las  this  definite  character— namely, 

that  pers<m8  whrj  suffer  from  it  are  notably  suggestilile  to  a  far  greater  extent 

than  is  the  case  witli  mirimil  mm  and  Avonien.     It  was  believed  by  Charcot  that 

hysteria  dejx-nded  niKm  a  form  of  degeneriicv  aifeeting  the  nervous  system  and 

usually  due  to  some  hereditary  taint.     Charcot  divided  hysteria  into  two  types, 

hysteria  major  and  hysteria  minor.      The  latter  type   is  the  one  commonly 

observed   in  America,  the  former  being  rare.     In  America  it  is  more  often 

observed  in  persons  of  foreign  birth  fbnn  among  the  native-lx>m,  and  is  more 

'  €H>nimon  among  the  Hebrew  race  than  annmg  others.     The  causes  of  traumatic 

hysteria  may  be  injuries  of  the  most  varieil  character,  whether  slight  or  severe. 

Among  the  chief  diagnostic  cliaracters  of  the  condition  niiiy  be  mentioned  that 

in  many  instances  the  injury  is  slight,  is  often  combined  with  psychic  shock, 

Rnd  that  the  symptoms  cbaractcristie  of  the  hysterifal  condition  do  not  arise  at 

once,  Imi  only  afier  a  prrlod  durhig  trhiek  the  jmlinil  tftrdlfafes  on  his  condi- 

I  Hon,  and  largely  by  aulomiggesiion  induces  the  hysierical  sympiovis.     The 

paraKses,  anesthesia,  and  contractures  occur  chiefly  in  the  part  injured.     For 

example,  if  the  individual  is  injured  in  one -arm,  it  will  be  the  ami  which  is 

paralyzed,  or  anesthetic,  or  eoutrat^ted.     It  is  not  to  be  forgotten,  however,  that 

eonibined  with  the  hysterical  symptoms  there  may  be  real  injury  of  the  nerves, 

the  muscles,   or  other  structurt^s.     As   already  stated,   wliile  women   develop 

hysteria  of  the  nontraumatic  variety  mneh  more  often  tlmn  men,  when  the  dis- 

l  ease  develops  as  the  result  of  injury,  it  is  more  frequent  in  men  than  in  women* 

Any  age  may  1)e  affe<«ted,  from  childhood  to  advinice<l  life,  but  the  majority  of 

[cases  occur  during  the  |>cTiod  when  individuals  arc  normally  most  active — i.  e., 

I  the  working  period  of  life.    Hysteria  has  this  character  distinguishing  it  from 

'  neurasthenia.     In  the  bitter  the  symptoms  are  often  caused  by  and  nearly  always 

made  worse  by  litigation;  in  hysteria,  on  the  other  ljtm<l,  the  symptoms  api>ear 

quite  irrespective  of  the  question  of  damages  and  usually  soon  after  the  accident. 

Causes. — An   hereditary  predisposition   plays   a   rather   important  part   in 

leases  uf  nontraumatic  hysteria,     Tn  tranmatic  cases  a  neurotic  heredity  is  less 

fn^quent     Among  ^ttbcr  causes  may  be  mentioucd  depressed  states  of  health  in 

great  variety — ^notably  any  condition  of  enfeeblement  of  the  nervous  system 

from  the  effects  of  chronic  disease  or  chronic  poisoning  (especially  alcohol). 

I  Among  the  c<:>nditions  prcilisposing  to  hysteria  may  l)e  mentioned  syphilis,  dia- 

[betes,  nephritis,  and  chronic  jwisoning  by  mercury  and  lead.     Mercury  appears 

to   predispose  stnMigly   to  hystcTical   phcuomena,   and    it   is  beliei^ed   that   the 

|Bo-eaIled  mercurial  tremors  observed  in  iViose  who  are  suffering  from  chronic 

[mercurial  poisoning  have  an  hysterical  origin. 

The  exciting  causes  of  traumatic  h^'steria  which  concern  ns  here  are  psychic 
[iihock  and  injury.  The  element  of  fright  in  the  production  of  hysteria,  after 
I  any  given  injury,  is  very  marked.  Thus,  if  an  individunl  finds  himself  in  a 
l|KM«ition  of  peril  and  believes  that  he  is  going  to  lie  hurt,  he  is  much  more  likely 
Ifo  devtdop  hysteria  as  the  result  of  the  subseqtjent  lujurv,  however  slight,  than 
rtbongh  tlie  accident  hapj>cnH  to  him  unawares.     It  is  for  this  rcas*in  that  per- 
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sons  who  have  been  in  railway  accidents  and  the  like  and  who  are  as  a  conse- 
quence at  once  the  victims  of  extreme  terror  and  of  physical  violence  are  jnore 
apt  to  develop  hysteria  than  others. 

Symptoms. — The  symptoms  of  hysteria  may  Iro  divided  into  those  which  are 
permanent — i.  e.,  are  observed  throughout  the  course  of  the  disease  commonly 
known  as  hysterical  stigmata — and  paroxysmal  or  accidental  symptoms.  Under 
the  permanent  symptoms,  or  stigmata,  are  included  the  mental  state,  anesthesia, 
and  the  affections  of  the  sju^cial  senses  (Bailey).  Under  the  paroxysmal  syni[»- 
toms  are  included  th(»  paralyses,  the  contractures,  the  convulsions.  Inasmuch  as 
hysteria  affects  the  entire  organism,  the  function  of  any  organ  in  the  Ixxly  may 
be  disturl)ed.  Bailey  states  that  anesthesia  and  contracture  of  the  visual  fields 
are  particularly  constant,  and  generally  exist  together.  Paralysis  is  less  com- 
mon, and  when  it  occurs  is  nearly  always  combine<l  with  anesthesia.  Tremor  is 
also  a  conmion  sym]itom.  The  greater  the  variety  of  symptoms  shown  in  tlie 
individual  case  the  greater  the  probability  that  the  patient  was  hysterical  Wfore 
the  accident.  Among  children  the  symptoms  are  usually  few  in  number,  paraly- 
sis being  the  most  common.  Among  adults  the  symptoms  may  he  few  or  many, 
and  occasionally  bnt  a  single  symptom  will  be  present.  In  these  last  the  diag- 
nosis is  difficult,  and  it  is  often  impossible  to  eliminate  simulation.  In  most 
cases,  however,  numerous  symj)toms  are  present,  and  their  characters  are  gen- 
erally such  that  a  j)ositive  diagnosis  may  Im?  made. 

Mental  Symptoms. — TIk*  most  marked  mental  symptom  observed  in  hys- 
teria is  the  mental  state  wliicli  causes  the  patient  to  mimic  various  forms  of 
organic  disease.  Sncli  mimicry  is  carried  out  in  a  far  more  jH»rfect  manner  than 
is  possible  by  any  voluntary  effort,  and  it  is  to  be  borne  in  mind  that  many  of 
the  symptoms  are  unconsciously  produced.  This  fact  is  well  illustrated  by  the 
perfect  manner  in  which  unc<lucated  ]K*rsons  who  do  not  know  what  hysteria 
means  are  able  to  closely  mimic  dis(»ases  of  whose  existence  they  are  ignorant. 
It  should  be  distinctly  understood  that,  although  the  symptoms  are  unreal,  their 
exhibition  is  involuntary  and  often  unconsciously  ]x»rformed  by  the  patient. 
The  unreality  of  the  symptoms  can  often  be  proved  by  hy])notic  suggestion.  In 
the  hypnotic  state  the  defects  of  vision,  the  paralyses,  the  contractures,  and  anes- 
thesia may  disapp(»ar. 

Loss  of  memory,  one  of  the  most  notable  symj)toms  of  the  hysteric  mental 
state,  differs  from  the  loss  of  memory  due  to  organic  disease,  since  it  is  con- 
fined to  certain  events  or  classes  of  events,  and  may  be  limited  to  forgetfulness 
of  certain  limited  jjeriods  of  time.  Thus,  hysterical  ])atients  may  forget  the  peri- 
ods preceding  or  following  a  certain  accident,  though  they  may  remember  other 
events  very  well,  liecent  events  may  be  forgotten,  while  events  long  past  are 
remembered  perfectly.     These  patients  are  commonly  regarded  as  liars. 

•  Impairment  of  will  power  is  a  constant  accompaniment  of  hysteria.  The 
patient  lacks  the  power  to  undertake  th(*  sim])lest  acts,  Avlu^tlier  ])liysical  or  men- 
tal. He  may  l)e  aroused  and  made  to  do  certain  things,  but  sorm  l>ecomes  tired, 
inattentive,  and  confused.    Exaggerations  of  the  psychical  activities  are  usually 
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absent  in  tninniatie  fases.  ConvnlsirmSj  ca1ale))sy,  s]et?p-wa]lving  are  rare  phe- 
nomena in  these  cases,  though  they  are  oeeasi«:»nully  ohserve*l»  and  yet,  as  Bailey 
states,  we  constantly  meet  elinieal  contradictions  in  the  same  patient.  Thus, 
anesthesia  autl  hyperestliesia  may  exist  side  by  sirle.  Skin  areas  may  he  anes- 
thetic to  srniie  stinmli  and  hy|>i:*resthetic  to  r»fhers.  Tlie  nmseles  may  show  a 
lass  of  irritahility,  as  in  paralysis;  or  a  lieigUtened  irritahility,  enntinuoiis,  as  in 


V' 


Flo.  25.— Anesthesia  in  a  Case:  of  Htsterical.  Paraplkoia.     (Bailey,  aft«r  Souquea,) 

oontractnre;  or  intermittent  or  rliythmic,  as  in  morhid  niovenients.^  There  is 
always  a  profound  distiirlumee  in  the  eiootiomd  sphere  and  the  j^>ersonality 
nndergoes  a  variety  «d'  changes.  The  individnal  tlie  victim  of  traumatic  hys- 
teria is  m<MK!y,  introspei'tive,  and  dejiressed ;  his  meutul  state  appniachcs  that 
of  tnelancli(»lia  njore  nearly  than  that  of  mania,  TIil*  patient  is  inattentive, 
inactive^  and  indifferent  and  shows  a  loss  of  interest  in  his  snrronndings. 

Sexsouy  SYMPTojfs.^ — Anrsihvsia. — Ifysterieal  anesthesia  is  a  symptom  of 
which  the  patient  is  fretpiently  unconscious  and  wliich  is  rarely  a  subject  of 
complaint.  Often  he  d*>es  not  know  that  it  exists  until  its  presence  is  pointed 
out  to  him  by  the  physician.  This  anesthesia  is  unreal  in  that  sensations  arc 
rejilly  jierceived,  hut  apjiarently  they  do  not  enter  the  fiehl  of  eonsciousness. 
Tbns^  a  patimt  witli  hysterical  anesthesia  of  the  hand  dtH^s  unt  hniise,  cut,  or 
burn  binist.df  unconsciously,  thus  showing  a  marked  difference*  fn>m  anesthesioB 
produced  by  divisicm  of  nerves  or  l)y  organic  disease  of  thi^  central  nervous  sya- 
tenL  lliis  ancsihcfiia  conditutes  by  far  the  eommoncst  symptom  of  hysteria. 
It  19  usually  total,  all  forms  of  sensibility  being  lost  or  impaired  throughout  the 
sthesia  area.  Dissociation  of  sensation  is,  however,  ohser\"ed  occasionally 
liley),     Tn  these  cases  loss  of  pain-sense,  with  preservation  of  the  sense  of 

Bailey,  he.  cU.,  p.  458, 
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touch  and  temi)erature,  is  the  commonest  form,  though  otlicr  combinations  are 
observed.  The  loss  of  sensil)ility  may  be  compU^te  or  only  partial ;  so  that  slight 
stimuli  are  not  perceived,  while  more  active  stimulation  meets  with  a  response. 
The  borders  of  the  anesthetic  areas  are  usually  sharply  marked  and  the  dis- 
tribution is  commonly  unilateral.  In  ordinary  ty]x»3  of  hysteria  the  anesthesia 
commonly  includes  half  the  body  (hemianesthesia),  including  the  mucous  meni- 


FiG.  26. — Disseminated  Anesthesia  (Hysterical.)     (Bailey,  after  Pitres.) 

branes  of  tlie  moutli  and  throat  and  tlie  conjunctiva.  In  traumatic  cases,  how- 
over,  the  anesthetic  areas  usually  correspond  with  the  parts  paralyzed.  If  there 
is  hemiplegia,  tliero  will  1^  hemianesthesia.  If  the  patient  is  paraplegic,  there 
will  be  lf)ss  of  sensation  in  botli  lower  extremities,  extending  to  the  waist.  In 
these  cases,  however,  the  genital  organs  and  perineum  usually  escape.*  In 
paralysis  of  singU?  liiiiLs  or  parts  of  limbs  the  anesthesia  may  be  limited  to  the 
paralyzed  extremity,  there  may  be  irregular  areas  of  anesthesia  scattered  over 
the  paralyzed  part,  or  the  anesthetic  area  may  l)e  in  tlie  shape  of  a  glove  or  a 
stocking.  In  still  otlier  cases  tliere  w^ill  be  anesthetic  areas  scattered  irregularly 
over  the  entire*  surface  of  tlie  body.  The  distribution  of  liysterical  anesthesia 
differs  from  that  due  to  organic  disease  or  injury  of  tlie  nerves.  It  never  fol- 
lows the  areas  of  distribution  of  sensory  nerve  trunks,  nor  does  it  correspond 
with  the  anesthesia  observed  after  destructive  lesions  or  diseases  of  the  different 
spinal  segments.  It  may  be  temporary,  intermittent,  or  })ernianent.  It  is  some- 
times absent  during  sleep  and  during  hypnosis.  Its  situation  may  change  from 
time  to  time,  or  may  be  made  to  change  by  hypnotic  suggestion,  or  by  the  action 
of  magnets.  The  appearance  of  the  skin  and  mucous  membranes  in  hysterical 
anesthesia  is  nonnal.     (See  Fig.  11.) 


^  Bailey,  loc.  cit.,  p.  461. 
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Hyperesihesia  and  Paiiu — Hysterical  jjalientj^  complai!!  of  pain  in  various 

I  places,  either  si>ontaneoiia  or  excited  by  external  stimuli.     The  slightest  touch 

[Upon  certain  areas  of  skin,  tlie  slightest  movement  of  nn  Ijystericul  joint  or  a 

trifling  jar,  may  cause  the  patient  to  screnm  with  |>aiiu     In  some  cases  lif^ht 

touches  cause  exquisite  agony,  while  tirm  pressure  is  well  hr)nie.     If  tlie  j»atient 

knows  that  the  part  is  to  he  touched,  the  pain  is  rendereil  more  severe.     If  his 

attention  is  distracted,  the  painful  part  iway  sometimes  lw>  touched  or  prcsstxl 

upon  without  exciting  expressions  of  discomfort.     The  areas  of  liy{iercsthesia 

vary  in  size  and  situation.     Hyperesthesia  of  the  entire  liody  is  rare.     Of  half 

the  lK>dy  it  is  more  common.     IlyfTeresthetic  areas  may  also  he  found  scattered 

over  the  anesthetic  zones.     In  males  the  testes  and  in  females  the  ovaries  are 

common  situations  of  hyperesthesia.     The  areas  surrounding  the  injured  part 

I  are  often  hy]>eresthetic — that  is  to  say,  if  the  arm  lias  lieen  injured,  hyijeres- 

tljcsia  will  \w  complained  of  in  the  hand  ;  if  the  Ijack,  Iiypereslhetic  zones  will  he 

found  over  the  s]iiiie.     A  very  couuiion  symptnTii  c<iu» plained  <rf  is  the  sensation 

[of  a  nail  lieing  driven  into  the  head,     Keuralgic  pains  are  sometimes  complained 

fof  ahm^  the  course  of  different  nerves,  uotahly  the  tiftli  nerve  and  the  sciatic. 

In  some  cases  pressure  upon  the  hypei'csthetic  zones  nuiy  hring  oii  a  paroxysmal 

attack,   or  in   others  pressure   during   a   paroxysm   may  cause   the  attack   to 


<?ease. 


I 


The  pain  i>f  hysteria  does  not  produce  the  deteriiiratiou  of  general  health 
caused  by  real  pain  from  an  organic  lesion.  Hysterical  patients  frequently  sleep 
well;  nor  are  profound  changes  of  nutrition  prwhiced — enuiciation,  anemia, 
etc. — such  as  w*e  see  in  tho!=ve  w*ho  suffer  real  pain  for  long  periods. 

Special  Skxses. — Thn  Eyes. — Xext  to  anesthesia,  impairment  of  the  eye- 
sight is  the  most  constant  symptom  of  hysteria.  There  is  often  anesthesia  of  the 
conjunctiva,  and  when  the  eyelids  are  tou(*hed  tliese  patients  do  m»t  wink.  Tlie 
pupils,  the  ocular  muscles,  the  optic  nerve,  and  tlie  refi'acting  media  of  the  eye 
are,  unless  some  previous  organic  disease  has  existed,  fnnud  normal.  In  spite 
of  the  really  normal  condition  *»f  the  eyes,  impairment  ijf  vision  may  lie  pres- 
ent, or  even  complete  Idindness  of  one  eye.  Blindness  <»f  both  eyes  is  very  rarely 
olisen^ed*  Upcm  examining  the  eyes  with  the  fieri  meter,  it  is  usually  fount! 
that  the  visual  fields  are  diminished  in  size.  In  the  majority  of  cases  the  con- 
traction of  the  visual  fiehls  is  slight;  in  others  it  may  he  very  marked  indeed. 
When  sliglit,  the  ccjutractinn  usually  follows  the  hounilaries  of  the  normal  fiehi, 
fcut  when  more  marked  it  may  }ye  concentric,  so  that  only  a  small  central  area 
remains  sensitive  to  light.  The  contraction  usually  afTects  holh  eyes,  hut  it  is 
often  more  marked  on  one  side  than  on  the  other,  and  the  side  of  greater  con* 
^fraction  will  correspintl  with  the  side  of  paralysis  and  anesthesia.  This  con- 
traction of  the  visual  fields  varies  much  froiTi  time  to  time,  and  may  U*  increased 
y  sources  of  excitement  such  as  augment  nther  hysterical  symptoms.  Bailey 
atates  that: 
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A8H(X'iatc'(1  witli  this  limitation  of  vision  for  wliite  arc  characteristic  abnormitii-s 
in  tlio  I'olor  Holds.  With  contraction  of  tlie  visual  field  for  white,  the  pereepii«'n 
of  the  most  internal  colors  may  be  lost,  or  when  the  contraction  for  white  is  only 
nuHh»ratc  in  decree,  there  may  be  a  reversal  of  the  normal  color  fields;  thus,  rcnl 
may  i»e  sivn  in  a  Inrt^er  field  than  blue.* 

Rtranp'ly  «»nough,  hysterical  impainiiont  of  visi<in  is  often  present  without 
the  patient's  km»wUM|p».  In  addition  tn  disturbance's  of  vision,  there  may  lie 
spasm  of  the  eyelid  and  motor  disturbances  in  tlie  muscles  which  move  the  eye- 
ball. Doubh*  vision  may  m*cur,  and  even  double  vision  with  one  eye — ^that  i?  to 
say,  with  one  eye  closed  the  patient  may  see  two  lights,  whereas  there  is  but  one. 

Ilvarififj. — Partial  loss  of  hearing  is  quite  common  on  the  same  side  as  the 
]>aralysis  or  anesthesia.  Ringing  in  the  ears  and  other  subjective  sensations  are 
sometimes  ]m»s<»nt.  (\miplete  deafness  is  very  unusual,  and  when  it  occurs  is 
(H>mm<»nly  ass<M»i«ted  witli  some  organic  disease  of  the  ear.  Deaf -mutism  is  a 
ran*  condition  in  hysteria,  but  has  Un^n  observed.  It  generally  occurs  suddenly, 
and  may  folb»\v  an  hysterical  convulsion  immediately  after  the  accident.  SjKKH'h 
and  hearing  aiv,  after  a  time,  in  nmst  castas,  completely  restored.  Loss  of  the 
s*»nses  t»f  taste  i\\n\  smell  an*  tHvasioually  observtMl.  It  is  ciunmonly  associated 
with  anesthesia  of  the  mucous  membrane  oi  the  m«»tith  an<l  nose. 

MoroK  Symitoms.-  Ihtsfcriail  Parahtsls. — Hysterical  jwralysis  is  an  txra- 
sioual,  not  a  constant,  sy mj^tom  of  hysteria.  The  traunuitic  variety  follows 
injuries,  usually  of  a  sliitht  character,  thtuigh  txrasionally  si^vere,  esixxMally  in 
those  casi's  where  the  injury  has  Invn  al\^»m]nlnied  by  smlden  terror  or  nervous 
sluvk.  It  |H»ssesses  this  |xvuliarity — namely,  that  it  rarely  comes  on  at  onc<»,  but 
only  after  a  i-crtaiu  lapse  of  titue,  during  which  the  patient  has  been  dwelling 
U|H»n  the  aecidetit  and  its  results.  This  time  intervening  lx>tween  the  accident 
and  the  oust^t  of  prououiUHnl  hysterical  sympttMus  was  characterized  by  Charcot 
as  the  *•  |vriod  of  tueditatiim,**  during  which  the  patient  dwells  upj^n  his  injury, 
ujHMi  his  pain  and  disti»mft»rt,  until  suddenly  or  gradually  the  paralysis,  anes- 
thesia, etc  develop.  The  character  of  the  ]niralysis  varies.  It  may  amount  to 
no  mon'  than  a  s:eueral  nuis*Milar  weakness;  usually,  h«»wever,  sj^ecial  muscles  or 
gn»ups  oX  museles  an'  involved  in  some  case's,  all  the  muscles  of  a  limb;  in 
others,  only  iH'rtain  uuisi'les.  Further,  it  may  hap|vn  that  while  some  of  the 
u\otv»r  f'.:tu:iv»ns  of  ^rvMtps  v»f  musv'le<  caiiuoT  Iv  ivrfornuHl,  others  can  be  jxt- 
forineJ.  |HTt\\tl>  well.  Kn^m  thi<  it  ttiay  hapivn  tliar  ivrtain  jx^culiar  forms  of 
]\HralN sis  an*  pi>Mhuvd,  .\mouii  the^*  is  ihixi  tyiv  in  which  the  patient  is  unable 
to  walk  .  as:a<ia  abasia"^,  riie  pa:ieut  may  He  in  Iv*}  and  move  all  the  muscles 
ivMvvrv.e^!  ill  waVNitis:  \\\i\\  ease  atul  |leu:y  of  '.vwvr,  bu:  when  he  stands  up  and 
Tr-.e-^  'o  \\;i!k  i.e  a!  o!\*>'  f;ilN  :»»  t!:e  croiMhI.  He  T!:ay  even  Iv  able  to  stand  upon 
Vi^  VH-.  •.'  ;r\'\\\  :pv.i  .\eu  to  i!.n»i  e.  :«•;'  \\.rV*:\u  :>  i:->.><ib1e.-  It  is  always 
vv  <M-e  :■  .i'  '\.K  rav;r\Ni-  U  \\,.r^i'  w:  i-  :;;,  : -I'i^--^  :i:-e!ri..n  is  attracted  to  it 
rr  x'.Mviv.^:  ::".e  '.v.ev'.'.v-.i.  e\;r.i'U'.MMou.  ;i!.ii  :v.v:ei»i  i;:  ;\!!  ^asts  :he  {^ralysis  varies 
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fly  from  time  to  time.  So  long  as  the  patient  remains  markedly  hysterical 
the  paralysis  continues  and  tends  to  grow  worse*  The  commonest  distrilmtionB 
of  tlie  paralysis  are  heniiplegia,  monopkgia,  and  paraplegia. 

IleinliJcgln  oeeiirs  more  often  npon  the  left  siile  than  \\\mn  tlie  right.  The 
face  is  not  invulved,  thus  showing  a  markeii  disHnetion  from  true  urganie  hemi- 
plegia. Tliere  may,  however,  l>e  slight  drooping  of  the  corner  of  the  month  and 
sometimes  sjiasni  of  the  mns<'les  of  tlie  face.  The  log  is  more  completely  para- 
lyzed ihan  tlie  arm.  Tlie  knee-jerks  are  usually  not  nnich  increa.^Hl  and  foot 
clonus  is  ahsent,  except  in  some  eases  of  hysterical  contracture  in  which  the  foot 
IS  in  the  posiHon  of  eqnlnns.  The  gait  of  orfjanic  hemiplrgm  is  clniractcristie. 
The  patient  heiids  liis  ImuIv  toward  the  snimd  side,  in  order  to  lift  the  paralyzed 
leg  off  the  ground,  and  swings  it  forward  and  outward  through  tlie  arc  of  a  cir- 
cle, producing  the  well-known  ^^nmwing''  gait.  In  hysterical  hemiplegia^  on 
the  other  hand,  the  paralyzed  leg  is  dragged  along  the  ground  as  tliough  it  were 
an  inert  mass.  In  organic  hemiplegia  tlie  jnitient  tries  his  l>cst  to  use  the  para* 
lyzetl  leg,  and  nearly  always  makes  some  use  of  it.  In  organic  hemiplegia  there 
1:^  little  or  no  loss  of  tactile  sensihility  in  the  paralyzed  part.  Hysterical  hemi* 
plegia  is  acconijKUiicd  l»y  anesthesia  n(  the  paralyzed  half  €>f  ihc  ImkIv  an<l, 
in  addition,  there  is  usually  impairment  of  vision  and  other  special  sense 
organs. 

Afonoplegia  (paralysis  of  one  linih)  is  a  frequent  form  in  traumatic  hys- 
teria. The  arm  is  more  often  involved  than  the  leg  and  the  k^ft  side  than  the 
right.  Aliout  one  half  the  cases  are  of  the  traumatic  variety.  In  some  cases  the 
entire  linih  is  paralyzcil ;  in  others,  only  the  nmseles  of  the  forearm  or  hand. 
The  impairment  of  function  varies.  In  some  eases  it  amounts  only  to  weakness 
of  the  muscles;  in  others  to  complete  paralysis.  In  sonic  cases  it  is  asstmated 
with  anesthesia  i>f  half  the  IkhIv  ;  in  otlierf^?  only  the  paralyzed  lindi  or  a  |mrt  of 
It  is  auesthrtic.  Atr*p|>liy  of  the  muscles  is  ahscnt  ar  slight  in  hysterical 
paralyses  and  the  electrical  reactions  usually  remain  normal,  although  slight 
impairment  of  electrical  cxcitahility  ii^  occ«si<»naIly,  tlamgli  rarely,  ohservcd. 
The  upjHjr  I>ortlers  of  the  anesthesia,  where  a  liml)  is  affected,  are  often  uiarked 
by  a  circular  line  alxmt  tlie  extremitj^ — that  is  to  say,  they  do  not  corresixmd 
with  any  nerve  distrilaition. 

Though  the  arm  is  most  frequently  the  si-at  of  hysterical  monoplegia,  paraly- 
na  of  tlie  leg  and  of  other  parts — the  face,  for  exam]ile^has  liccn  ohserved. 
The  anesthesia  of  hysterical  paraplegia  extends  usually  from  the  waist  down- 
m'ard.  The  genitals,  however,  are  not  involved,  ex<:'cpt  in  very  rare  cases,  in 
which  the  external  genitals  may  he  hyperesthetic  or  aucsthetic.  Paralysis  of  all 
four  extremities  is  occasionally  oliserved.  In  cases  iif  hysterical  paralysis  and 
anesthesia,  ataxic  movements  may  occur*  Tlie  gait  of  the  patient  may  resemhle 
tliat  of  well-advanced  hxromotor  ataxia.  Some  of  these  patients  cannot  stand 
upright  with  the  eyes  closed,  and  many  of  them  sway  from  side  to  side  more 
is  the  case  with  normal  individuals.     In  other  cases  ataxic  movements  of 

upper  extremities  may  Ije  ohservcd.     In  these  eases  the  diagnosis  dei)ends 
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upon  the  elimination  of  the  signs  of  organic  disease  and  the  discovery  of  some 
of  the  characteristic  signs  of  hysteria. 

Contracfures. — In  traumatic  hysteria,  spasmodic  contraction  of  groups  of 
muscles,  usually  of  the  extremities,  is  not  unusual.  It  may  he  associated  with 
paralysis  or  there  may  be  no  loss  of  power,  except  such  as  is  implied  by  the 
spasmodic  contraction  of  the  muscles.  Such  contractures  may  come  on  sud- 
denly; more  commonly,  however,  they  are  slow  in  development  There  is  a 
difference  lietween  the  contractures  of  hysteria  and  those  of  organic  diseai^. 
In  the  latter  the  contractures  develop  slowly,  and  it  may  be  weeks  or  months 
before  they  are  pronounced,  and  even  then  the  contraction  may  be  partly  over- 
come by  passive  movements.  Such  is  not  the  case  in  hysteria.  In  these  the 
muscles  surrounding  a  joint  may  be  in  a  state  of  tonic  contraction,  so  that  no 
moderate  amount  of  force  can  overcome  it.  The  joint  or  limb  is  held  absolutely 
rigid.^  In  organic  disease  the  reflexes  are  exaggerated  (knee-jerk  and  ankle 
clonus).  In  hysteria  the  reflexes  are  rarely  much  increased.  The  history  also 
is  a  valuable  diagnostic  aid.  Hysterical  contractures  occur  after  injuries  too 
slight  to  profoundly  affect  the  nervous  mechanism — i.  e.,  to  produce  any  organic 
change.  The  contractures  may  be  transitory,  of  long  duration,  or  even  perma- 
nent They  do  not  relax  during  sleep,  but  disap]X3ar  under  a  general  anes- 
thetic, and  may  often  be  diminished  by  hypnotic  suggestion.  According  to 
Bailey,  the  form  taken  by  the  contractures  differs  from  the  organic  type.  For 
example,  when  the  arm  or  the  leg,  or  both,  are  involved,  the  arm  is  drawn 
across  the  chest,  the  forearm  is  partly  flexed,  the  wrist  is  flexed,  and  the  fingers 
are  firmly  flexed  into  the  palm.  The  hand  may  assume  various  positions,  ac- 
cording to  the  preponderance  of  contracture  in  one  or  other  group  of  muscles. 
When  the  interossei  are  contracted  the  hand  is  held  in  the  position  for  hold- 
ing a  pen.  The  lower  extremities  are  usually  held  immobile  and  straight 
The  ankles  and  toes  are  often  in  a  position  of  equino-varus.  In  other  eases  the 
legs  are  held  in  the  same  position  of  flexion  as  is  seen  in  organic  disease  of  the 
spinal  cord.  The  diagnosis  must  be  made  by  examining  the  reflexes,  by  search 
after  other  signs  of  hysteria,  and  by  the  condition  of  the  muscles.  Other  groups 
of  muscles  are  sometimes  involved,  those  of  the  tongue  producing  difficulties  of 
speech.  Spasm  of  the  muscles  of  the  neck  may  produce  torticollis.  Spinal 
curvature  may  be  produced  by  spasm  of  the  muscles  of  the  back,  and  spasm  of 
the  abdominal  muscles  may  produce  the  so-called  "  phantom  tumors." 

Tremor. — Trembling  is  an  almost  constant  symptom  of  traumatic  hysteria. 
It  is  most  often  observed  as  a  fine,  rapid  tremor  of  the  hands  and  fingers,  or  it 
may  mimic  the  tremor  of  paralysis  agitans,  or  be  still  more  coarse,  like  the 
tremor  of  multiple  sclerosis.  It  is  made  more  pronounced  by  excitement  and 
fatigue,  and  usually  disappears  during  sleep.^  It  is  usually  confined  to  certain 
groups  of  muscles,  though  it  may  be  generally  distributed.  Other  peculiar 
movements  are  sometimes  observed  in  hysteria,  such  as  fil)ri]lary  twitchings  of 


'  Bailey,  loc.  cU.,  p.  480.  '  Ibid.,  p.  483. 
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various  muscles  or  forcible  eionic  contraetions  of  groups  of  innseles.  Stk:"!!  are 
often  observed  when  the  patient  attempts  to  make  some  coordinated  movement. 
To  the  normal  movement  of  the  limha  there  is  often  added  a  series  of  clonic 
spasms  and  of  movements  in  excess  of  those  required  for  the  attempted  action, 

I  Ilijsterical  Joints. — liysterieal  affections  of  the  joints  arc  often  observed 
after  sb'ght  injuries.  They  may  come  on  at  once,  but  more  often  not  until  after 
the  patient  has  had  time  to  meditate  ii^jon  his  condition,     **  The  knee-joint  is 

^fiiost  often  involved;  after  that,  in  order  of  frequencv,  the  hip,  the  wrist,  the 
shoulder,  and  the  ankle/-  '  The  most  marked  character  of  hysterical  joints  is 
pain,  greatly  increased  by  motion.  A  careful  exauiination,  however^  will  usu- 
ally tlisclose  that  the  pain  and  sensitiveness  are  situated  in  the  skin  rather  than 
in  the  joint  structures  themselves*  Moreover,  the  pain  and  hyperesthesia  are 
in  many  cases  not  confined  to  the  vicinity  of  the  joint,  but  are  complained  of  in 
tlie  entire  limb.    The  position  in  which  the  joint  is  held  may  or  may  nut  ix:  that 

I  of  organic  disease.  The  surest  and  simplest  way  of  eliminating  organic  disease 
in  these  cases  is  to  put  the  patient  under  a  general  anesthetic — unfortunately,  not 
always  jK:)Ssible.  Wlien  the  patient  is  under  ether  the  c<mtractcd  muscles  relax, 
the  deformity  disapjiears,  and  the  joint  becomes  freely  movable^ — conditions 
which  do  not  obtain  in  organic  disease-. 

I        I  recollect  a  case  of  this  kind  seen  while  I  was  interne  in  Bellevne  Hospital ,  at 
a  time  wlien  traumatic  hysteria  was  not  so  well  understood  as  at  present  (1886). 
The  patient  was  a  young  girl  of  sixteen  wlio  liad  s?yffered  a  trifling  injury  to  the 
left  hip  as  the  result  of  a  fall  from  a  horse  ear.    Sonie  weeks  later  she  was  brouglit 
to  tiie  hospital  suffering  from  what  was  lielieved  to  lie  at  that  time  an  acute  in  flam - 
I  mation  of  the  left  hi[»-joint.     She  lay  in  bed  with  the  left  knee-  and  !ii[i-joints 
I  flexed  and  entirely  rigid.     The  slightesJt  attempts  to  move  her  lind>  were  fMllowed 
by  screams  of  pain.    There  was  exfiuisite  tenderness  over  the  hip-joiut,  and  appar- 
ently swelling  of  tlie  upper  jx>rtion  of  the  thigh,  which  was  confirmed  by  measure- 
,  ments.    The  unusntd  feature  in  the  case  was  that  the  jjatient  ran  an  irreguhu'  tem- 
perature which  varied  between  normal  auil  105°  or  WiV  F,    The  temperatures  were 
[taken  with  great  care  so  that  there  was  no  jwssibility  of  tampering  with  the  ther- 
fieter.    The  members  of  the  attending  staff  then  on  duty  were  for  a  time  pnz- 
as  to  the  true  condition,  and  though  redness  and  edema  were  ahsent  the  girl 
was  put  under  ether  with  the  idea  of  making  an  incision  and  draining  tlie  hip-joint. 
Under  the  anesthetic  all  evidences  of  disease  disappeared.    The  true  nature  of  (lie 
leoudttion  was  then  nxognized,  and  licfore  coming  out  of  ether  the  limb  was  placed 
[in  splints,  so  that  tlie  position  of  flexion  could  no  longer  be  assumed.     Some  im- 
provement followed,  but  in  the  end  the  splints  were  removed  and  the  skin  over  the 
Lhip*joint   was   repeatedly   cauterized.     Under  this  treatment   the  patient   rapidly 
jinjproved  and  left  the  hospital  soon  after,  not  cured,  but  in  a  condition  such  tliat 
the  was  able  to  walk. 


The  occurrence  of  fever  as  a  symptom  of  hysteria  is  denied  by  many  observ- 
Bri».      It  certainly  was  present  in  the  above-descrilied  case.     The  diagnosis  of 
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Ruch  joints,  then,  dei)onds  upon  the  absence  of  the  signs  of  inflammation,  usually 
of  the  well-known  positions  assumed  in  diseasc»s  of  the  different  joints,  in  tlie 
disa])|)C»aranee  of  th(»  contractures  un<ler  anesthesia,  an<l  upon  the  presc»nce  of 
geometrical  an^as  of  anesthesia  in  the  vicinity  of  the  affe(»ted  joint.  There  is 
also  a  serious  possibility — namely,  that  if  a  joint  Ik?  held  immobile  for  a  long 
time,  actual  fibrous  ankylosis  may  occur,  and  this  condition,  unless  relieved 
by  breaking  up  the  a<lhesions  from  time  to  time  under  ether,  may  become  perma- 
nent. 

Reflexes. — The  reflexes  are  rarely  exaggerated  to  a  pathological  degree  in 
hysteria,  though  they  may  \\o  somewhat  overactive.  F(K)t  clonus  is  rare,  though, 
as  stated,  it  may  be  present  in  hemi])legia  and  i)araplegia,  and,  as  already  stated, 
in  these  cases  the  fwt  will  l)e  held  rigidly  in  the  position  of  marked  equinus. 
The  clonus,  if  ])resent,  lacks  the  force,  the  rhythm,  and  the  persistence  of  organic 
clonus.  In  regard  to  this,  Bailey  states  that  clonus  of  this  character  occurs, 
according  to  some  authors,  in  twenty  per  cent  of  all  cases.  In  rare  cases  of  hys- 
terical paraplegia,  however,  a  form  of  clonus  is  observed  identical  with  the 
organic  variety  and  only  to  l)e  differentiated  from  it  by  other  symptoms.  For 
such  a  differentiation  the  Babinski  reflex  is  most  sc-n'iceable,  though  it  should 
not  be  forgotten  that  slight  organic  clonus  may  exist  without  the  Babinski 
reflex.  The  tendon  reflexes  may  be  diminished  in  hysteria,  though  they  are 
never  lost.  They  are  often  diminished  when  paralysis  as  well  as  anesthesia  is 
present. 

Sphincters. — Loss  or  impairment  of  the  sphincteric  control  of  the  bladder 
and  rectum  is  one  of  the  rarest  accidents  in  hysteria.  There  may  be  retention  of 
urine,  and  there  is  often  increased  frequency  of  urination.  This  may  be  due 
merely  to  a  nervous  irrital)ility  of  the  neck  of  the  bladder  (urina  S]>astica),  or 
it  may  ho  due*  to  th<^  nervous  polyuria  fr(H]U(»ntly  obst^rved  in  neurotic  individ- 
uals, notably  when  in  a  conditi<m  of  excitement.  Anesthesia  of  the  mucous 
membrane  of  the  bladder  an<l  re(*tum  scarcely  ocinirs  as  the*  result  of  hysteria. 

Ilysferical  Afiark}<, — Severe  forms  of  hysterical  attacks  are  less  common 
in  America  than  on  the  Continent  of  Europe.  Their  general  appearance  is 
familiar  to  everyone.  The  only  condition  from  which  they  must  be  differenti- 
ated is  epilepsy,  though  rarely  the  two  conditions,  of  course,  may  be  combined. 
There  are  certain  marked  differences  l>etween  an  epileptic  attack  and  an  hys- 
terical fit.  In  epile])sy  the  cimvulsion  is  of  short  duration,  an  aura  does  not 
always  precede  the  attack,  and  the  convulsions  frequently  occur  at  night.  The 
duration  of  an  hysterical  attack  may  be  half  an  hour,  or  an  hour,  or  more.  The 
attacks  rartdy  <x»cur  at  night ;  there  is  always  an  aura.  In  epilepsy,  biting  of 
the  tongue  and  the  involuntary  i>assage  of  urine  are  the  rule;  in  hysteria  these 
phenomena  do  not  (Kvur.  During  the  attack  the  puiiillarv  reflex  to  light  is  lost 
in  epileiu!?y,  ])n^s(»nt  in  hysteria.  After  an  epileptic  attack  the  knee-jerk  is  lost: 
not  so  in  hysteria.  The  character  of  the  convulsive  movements  in  hysteria  is 
exaggerated,  and  opisthotonos  is  conmn>n.  After  a  true  epileptic  attack  the 
patient  imsses  into  a  condition  of  so-called  postepileptic  stupor  which  may  last 
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for  several  hours.     The  Ijysteriejil  attjirk   is  iisimlly  recovered  from  suddenly 

and  the  mind  is  at  once  perfectly  rlear,^     One  **f  the  forms  of  hysterical  attack 

K  fiometiniefl  seen  in  the  ho^jjifals  in  New  York  is  the  so-ealled  hysterical  coma. 

H  The  patients  are  iismilly  men  who  are  picked  up  on  the  street  unconscious  and 

H  brought  to  the  hospital  hy  the  andiulanee.     They  ap|Tear  to  be  entirely  uncon- 

^neioua  and  without  motion.     The  action  of  the  heart  and  respiration  remain 

™^nomiaL     After  a  varialde  tiuie,  which  may  he  many  hours,  these  individuals 

awaken  quite  well   and  go   hotiie.      The  (Mvurrenee  of  severe   and   convulsive 

attacks  may  occur  at  regular  intervals  and  often  iit  tlie  siuiie  lnuir  each  day.     In 

I  some  cases  several  attacks  ocpiir  daily  and  often  at  state<l  intervals.     Following 
these  attacks  the  constant  syinptnnis  of  the  disease  are  frequently  made  wi>rsc. 
A  great  variety  of  sf)ecial  and  funeral  disturbances  other  than  those  already 
mentioned  may  form  a  part  of  the  hysterir*al  picture  in  the  given  ease.     A  f€*w 

I  of  them  may  be  mentioned.  Hysterical  af*hasia  is  not  very  rare.  These  patienta 
are  aide  to  make  sounds,  but  they  cannot  articulate  words;  unless  they  are  also 
deaf  they  are  able  to  read  nndcrstandingly  and  to  write.  Aplnmia  may  also  be 
prodneed  by  weakness,  or  spasm  of  the  muscle  of  the  larynx.  These  patients  are 
unable  to  make  any  vocal  sound  whatever.  Hysterical  asthma  is  not  infrefpient 
These  patients  breathe  very  rapidly,  are  greatly  frightened,  aufl  complain  of 
want  of  air.  Cyanosis  is  aljsent.  In  other  cases  there  is  an  expiratory  spasm. 
The  patients  liave  an  intermittent  or  jx^rsistent.  euugb,  or  have  biccoxigb,  or 
make  strange  noises.-     The  digestion  may  In*  flisturbcd  in  various  ways.     C<»n- 

IBtipation  is  very  eomninn.  The  attacks  of  palpitation  and  the  alanniug  sensa- 
tions connected  with  the  heart  have  already  Ijcen  mentioned.  Localized  cyanosis 
and  edema  are  not  nncommon.  Fever,  though  rare,  is  occasionally  observed. 
Certain  |)eculiar  skin  eruptions  have  been  described  as  the  result  of  hysteria, 
though  in  this  country  they  are  very  nncfuumnu.  The  following  case  was  seen 
by  nie  through  the  kinrlness  of  Dr.  Fcarce  Bailey  some  years  ago,  with  the  idea 
of  eliminating  the  eJtistence  of  an  X-ray  biini. 


I 


A  young  woman  injured  her  wrist.  The  surgeon^  undecided  as  to  whether  the 
fmcture  existed  or  not,  used  tlie  X-ray  for  diagnosis.  A  few  days  afterwards  the 
arm  gradualJy  lost  its  strength,  and  ten  days  later  tliere  appeared  a  vesicular  erup- 
tion running  up  the  entire  anterior  surface  of  the  arm  and  out  upon  the  breast. 
My  examination  showed  a  typieal  hysterical  monoplegia  of  the  arm,  with  profound 
anesthesia  running  out  to  the  breast.  The  eruption,  in  no  way  resembling  an  X-ray 
bum,  and  coinciding  with  the  anesthesia,  waa  regarded  as  purely  hysterical  in 
character,* 


TIystkrh'al    Vertigo. — Patients    with    hysterical    hemiplegia    frequently 

,tend  to  hway  and  stagger,  while  standing  i»r  walking,  toward  the  paralyzed  side. 

?nnne  of  these  patients  couifdiiin  af  sensations  of  giddiness  an*!  vertigo  ;  in  others 

the  Hens-ations,  tbouLdi  not  complained  r»f,  are  readily  ass»'nte<l  to  ujion  suggestion. 

mwe  instani^'s  the  gait  closely  resembles  that  of  disease  i\f  the  wrelxdlum. 


»  Bailey,  toe.  til.,  p.  488. 


»/fcid.p.  49L 


•Ihid. 
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Hyiteria  in  Iti  Hedico-legal  Belationi. — In  traumatic  neurasthenia  litiga- 
tion may  induce  tlie  symijtoms,  and  in  all  cases  makes  them  worse.  Traumatic 
hysteria,  on  the  other  hand,  occurs  quite  irre8jXH»tive  of  any  question  of  litiga- 
tion or  of  damages.  There  is,  however,  no  class  of  damage  suits  in  which  jus- 
tice is  less  likely  to  Ix?  ohtained  than  in  traumatic  hysteria.  ()n  the  part  of  the 
plaintiff  it  is,  unfortunately,  not  difficult  to  procure  exj)ert  evidence  to  the  effect 
that  the  paralysis,  the  anesthesia,  the  contractures,  and  other  symptoms  are  the 
direct  results  of  tlie  injury  received  at  the  time  of  the  accident,  and  that  they 
are,  moreover,  either  of  an  organic  nature  or  that,  if  their  functional  character 
he  admitted,  they  are  nevertheless  most  serious  and  likely  to  be  i)ermanent 
When  an  hysterical  patient  appears  in  court  he  consciously  or  unconsciously 
exaggerates  all  his  symptoms,  so  that  the  nervous  breakdown,  the  paralysis,  etc, 
exhibited  by  the  patient  himself  to  the  jury  may  appear  to  them  to  be  even 
worse  than  has  been  indicated  by  the  testimony  during  the  trial.  It  is  hard 
for  them  to  realize  that  a  limb  paralyzed  and  contracted  to-day  may  to-morrow 
be  used  with  jwrfect  freedom.  In  court,  moreover,  the  hysterical  patient  is  very 
apt  to  exhibit  violent  emotional  disturbances,  jierhaps  even  to  have  an  hysterical 
convulsion.  The  effect  uj)on  the  minds  of  the  jury  is  usually  that  the  j)atient 
must  have  sustained  a  very  grievous  injury  and  that  in  all  probability  its  local 
effects,  so  evidently  serious  when  exhibited  to  those  unfamiliar  with  the  extraor- 
dinary mimetic  powers  of  the  disease,  are  ]KTmanent.  The  apparent  suffering 
in  these  cases  is  usually  ])itial)le.  The  plaintiff  ai)pears  to  be  a  nervous  wrtvk, 
and  thus  the  danuiges  allowed  him  are  usually  out  of  all  proportion  to  the  extent 
of  his  real  injuries. 

Prognosis. — That  hysteria  may  lx»  fatal,  uncomplicated  by  any  organic  dis- 
ease, is  open  to  <loul)t ;  nevertheless,  a  few  cases  have  been  rejK)rted  in  which  hys- 
terical patients  have  died  apparently  as  the  result  of  hysteria  merely.  Bailey 
considers  that  these  cases  are  open  to  doubt,  and  says  that  in  no  instance,  so  far 
as  he  is  aware,  has  a  (»areful  microscopic  examination  l>een  made  of  the  central 
nervous  system  in  order  to  ex(*lu(Ie  pathological  changes.  Tn  America  cases  of 
traumatic  hysteria  are  often  the  basis  of  suits  for  damages,  and  as  long  as  the 
case  is  in  litigation  the  circumstances  are  most  favorable  for  a  continuation 
and  aggravation  of  the  disease.  After  the  suit  has  been  decided  the  patients 
generally  recover  more  or  less  rapidly.  In  a  large  projxirtion  of  these  cases 
there  is  no  previous  history  of  hysterical  phenomena,  nor  any  evident  hereditary 
predisposition.  These  individuals  usually  return  to  a  normal  mental  state.  In 
children,  hysteria  usually  runs  a  short  course,  lasting  only  a  few  weel^.  In 
old  age  hysteria  is  infrequent,  though  when  it  develops  it  is  apt  to  be  persistent 
and  hard  to  cure.  During  the  middle  portion  of  life  cases  of  traumatic  hysteria, 
unless  they  have  been  ])reviously  hysterical,  or  have  a  strong  hereditary  predis- 
positiou,  or,  unless  the  condition  is  complicated  by  depressed  states  of  general 
health,  by  chrrmic  intoxications,  as  of  alcohol,  or  by  serious  organic  disease, 
tend  to  get  well  under  proper  surroundings. 
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In  adiHtion  to  rhe  cases  of  frainiiiitir  ntMirastlieiiia  «nrl   of  frininiutie  hys- 
*ria,  tljere  exist.s  auottier  iind  miif^h  smaller  ji^n<iip  of  ctiscs  r>f  Tjienta!  ninl  gt^n- 


oral  nervous  distiirbaiict'  fHllowiiit!;  injiirii^s,  of  n  far  inuvv  srriHii^  chanirt^^r 
than  either  of  tlioi^o  just  dpserihetl.  hi  tlienc*  eases  thf  t|m*sti<tn  luis  nevrr  \ycen 
definitely  answen*<l  as  to  wfjfther  or^anir  rhani^^^*^  ckhuit  in  tht*  ct^ntral  uervons 
Bystem  as  rhe  result  of  tht*  accident  or  not.  Tliey  are,  iu  otlicr  words,  beat 
■described  as  b<»rder]antl  rases  in  which  tlie  symptoms  in  |mrt  resemble  those  of 
lueurasihenia  or  of  liysteria  and  in  part  resemhle  also  the  symptoms  of  organic 
[disease.  The  condition  follows  accidents  of  a  nnieh  more  serious  character  than 
tin  the  two  groups  just  described.  The  element  of  terror  or  psychic  shock  may 
present  or  al>sent  The  injuries  are  such  as  are  produced  by  machinery  acei- 
[dents  when  the  body  of  the  victim  is  more  or  less  seriously  uunigled.  It  may 
follow  very  serious  electrical  bums,  such  as  are  sometimes  suffered  by  electric 
linemen  wlio  coiuo  in  ciaitact  with  live  wires  and  are  not  iuiiuediately  extri- 
cated. The  victiuis  are  not  killed,  but  may  \}e  liorri1>ly  biinied,  so  that  entire 
limbs,  or  portions  of  linihs,  or  other  parts,  are  so  injured  tliat  extensive  loss  of 
substance  results.  The  symptoms  sometimes  foUow  railway  accidents  in  which 
the  bmly  is  uiore  or  less  crushed  or  mangled.  I  luive  seen  one  case  following 
a  dynamite  explosion  in  which  the  individual  was  cut  and  torn  and  lost  the 
sight  of  Wh  eyes.  Falls  upon  the  head  from  a  great  height  and  other  similar 
serious  injuries  may  he  f tallowed  Ijy  the  symptoms  of  this  cimditifsn. 

Symptoms.— In  these  cases  the  physical  injuries,  the  wounds,  fractures, 
bums  or  other,  pirodnee,  after  the  accident,  their  own  definite  surgical  signs  and 
Kare  finally  recovered  froui  in  due  course  of  time,  bnt  the  patient,  instead  of 
Hlieing  able  to  resnnje  Ids  ficcupation,  is  by  no  means  in  a  eoudilion  to  return  to 
^vnrork.  He  becomes  mentally  depressed,  apathetic,  loses  interest  in  his  business 
^bmI  cares  not  for  the  welfare  of  his  family.  He  sits,  sad  and  ghtomy,  appar- 
^^Stly  not  dwelling  upin  his  condition,  bnt  indifferent  to  all  things,  thinking 

J ^of  nothing.     If  arousc^d  he  is  rendered  fretful  and  annoyed,     lie  desires  not 

Lto  lie  disturbc^l.  Tbe  condition,  in  other  words,  closely  resembles  in  many 
[respects  the  milder  f<>rms  of  melancholia.  The  physical  condition  snfTers  con- 
[«iderahly.  The  patient  becomes  pale,  anemic,  and  often  loses  nmch  flesh.  In 
f 'jetses  the  mental  state  approaches  that  of  dementia.  The  patient  is  apa- 
"^tlittie  and  forgetful.     He  is  inattentive  and  nnable  to  concentrate  his  mind 

I  Upon  anything.  His  sihch.^cIi  may  \k^  interfered  with  froni  inability  to  remeud)cr 
nameB  and  words.  The  details  of  the  accident  cannot  be  recalled  nor  the  time 
preceding  or  immediately  following  it,  though  he  may  distinctly  remember 
©\'ent3  hmg  past. 
Motor  Symptoms. — Among  these  tremor  is  always  marked.  Tliis  is  a 
tretnor  which  may  not  he  ohsen^ed  while  the  muscles  are  at  rest.     It  is  greatly 

kincrc^ased  by  movement,  or  by  the  effort  to  perform  some  physical  act  requiring 
;CO«jrdination,  and  is  also  marked  during  excitement  and  fatigue.     This  tremor 
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interferes  considerably  with  the  performance  of  the  simplest  task.  The  patient 
may  be  imable  to  write  legibly,  or  to  button  his  clothing.  In  other  eases  the 
tremor  is  very  coarse  and  resembles  the  inc(M*»rdinated  movements  seen  in  mul- 
tiple sclerosis.  The  tremor  is  observed  chiefly  in  the  hands  and  arms,  though 
sometimes  the  head  will  also  shake.^  It  may  l)e  so  decided  that  the  patient  ha- 
difficulty  in  performing  the  most  ordinary  acts  of  everyday  life.  lie  may 
scarcely  be  able  to  feed  himself  pro]x»rly  and  when  he  attempts  to  drink  a  glass 
of  water,  much  of  the  liquid  is  spilled.  In  the  more  severe  cases  the  tremor 
extends  to  the  lower  extremities  so  that  the  patient  has  difficulty  in  walking. 
He  walks  slowly  and  with  hesitation.  The  foot  may  be  dragged  a  little,  hut 
there  is  no  evidence  of  true  paralysis.  In  some  cases  there  is  fibrillary  twitch- 
ing of  the  musc*les,  notably  of  the  shoulders  and  face.  By  the  tremor  of  tlie 
tongue  and  other  sj)eech  muscles,  the  voice  l)ecomes  tliick  and  the  speech  indis- 
tinct; sometimes  the  voice  has  a  jerky  character.  Paralysis  is  not  a  symptom 
of  this  form  of  neurosis,  and  when  it  is  observed  it  is  either  a  sign  of  hysteria 
or  an  indication  of  organic  disease  (Bailey).  These  cases  present  no  symp- 
toms which  lead  to  the  diagnosis  of  a  focal  organic  injurv  to  the  nervous  sys- 
tem, and,  on  the  other  hand,  they  differ  considerably  from  the  symptoms  of  the 
purely  functional  neuroses.  Tliough  no  muscles  are  paralyzed,  all  the  muscles 
are  weakened  and  the  patient  readily  becomes  fatigued  and  even  exhausted  from 
slight  muscular  efforts.  The  electrical  reactions  of  the  muscles  remain  in  mast 
cases  normal  (Bailey). 

The  Reflkxes. — The  knee-jerks  are  usually  exaggerated,  though  in  a  few 
cases  they  are  said  to  have  been  diminished.  The  two  sides  of  the  body  usually 
present  the  same  abnormal  increased  reflex  activity.  Ankle  clonus  is  a  rare 
symptom. 

Sensory  Symptoms. — The  sensory  s\'mptoms  often  resemble  those  observed 
in  traumatic  neurasthenia  or  hysteria  but  are  less  prominent  Pain  is  not  a 
marked  symptom  in  these  cases.  There  is  usually  some  pain  in  the  back,  and 
the  spines  may  \ye  sensitive  on  pressure,  but  the  terrific  pain  and  hyperesthesia 
complained  of  in  the  other  neuroses  is  not  present  Slight  headache  is  a  fairly 
constant  symptom. 

Anesthesia  is  often  present  but  differs  from  the  anesthesia  of  hysteria. 

In  extent,  distribution,  and  selection  it  resembles  tlie  loss  of  cutaneous  sensi- 
bility such  as  is  found  in  the  dej)ressive  and  demented  forms  of  insanity,  more 
closely  than  the  typical  loss  of  sensibility  commonly  occurring  in  hysteria.- 

Often  there  is  no  anesthesia  but  blunting  of  the  general  sensibility,  slight 
touches  anywhere  upon  the  skin  are  scarcely  noticed,  while  a  needle  prick 
causes  only  slight  pain.  Tn  some  cases  the  tactile  sensibility  is  preserved  while 
there  is  a  local  or  general*  absence  of  the  sense  of  pain.  Tn  the  areas  where 
sensibility  is  diminished,  actual  anesthesia  is  scarcely  found,  nor  are  the  limits 
of  these  areas  so  sharply  marked  as  is  the  case  in  hysteria. 

»  Bailey,  loc.  dL,  p.  515.  » Ihid.,  p.  519. 
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:iAL  Sensed, — There  may  lie  iueqimlity  of  I  lie  piipils^  and  even  failure 
of  the  pupils  to  ccftitruet  wlieti  exposed  to  light.  The  l>ehavior  of  the  eye  reflex 
is  quite  different  from  that  observed  in  neiinistlienia  where  the  pupils  resjioTid 
quiekly  to  light,  dilatini^;  and  eontrjit-fiiiii:  alternately.  Diminution  of  the  visual 
fields  has  oceHsionally  U^ni  reeordedJ 

Partiid  deafness  i»n  mik'  ot  Iwith  sides  is  imt  nneomnion.     Suhjeetive  sensa- 
^tioiifi  of  rinpinjr  «nct  huzzinj^  in  llie  ears  are  nut  infrequent, 

Generai.  Symptoms. — After  n  time  these  patients  eome  to  look  severely 
ill.  The  features  nre  pinched  and  <lriiwn,  tlie  eomiilexion  takes  on  a  grayish 
jiallor  sneli  as  is  often  se<*n  in  severe  ehnmie  forms  of  nervtms  disease.  The 
a|»}*etite  in  |>oor,  the  howels  are  eonstipated,  rlys[>e}itie  symptoms  arc  eomnion. 
The  patients  may  kn^fune  anennc  and  eonsiderahly  emaeiati^d.  They  sleep 
badly,  and  are  distnrkd  hy  horrible  dreams  and  nightmares.  The  pulse  is  often 
[unduly  rapid.     The  st^xiud  power  in  nuiles  is  often  lost. 

Dias^osis. — The  diagnosis  of  this  group  i>f  eases  is  not  always  easy.      It 

dey*ends  upt^n  the  ability  of  the  c^xatniner  to  exehide  orpiine  fnrms  of  lujurv 

or  disease.     In  a  general  way  it  uuiy  he  said  that  for  the  eorreot  <liagnosis  r>f 

[these  eases  the  skill  and  exi>erienee  of  a  highly  trained  neurologist  are  neeeasary, 

land  the  patient  must  Ije  kept  under  observation  fnr  a  eonsiderable  length  of 

Frognosis. — The  ju-ognosis  as  to  eure  in  these  eases  is  very  bad.     Very  few 

|t)f  these  individuals  are  ever  able  to  resume  an  aetive  oeeupation.     In  s<mie  the 

yniptonis  reaeh  a  eertain  grade  of  severity  and  remain  unehangeil.     Others 

Ibeeonie  insane  and  flie  hmaties.     Still  others  live  f(^r  an  indriiuite  time  and 

lien  die  without  developing  any  sjieeial   symptonis  other  than   those   already 

bribed,  their  symptoms  growing  progressively  worse  and  wonM3. 


CHAPTKK    HI 
DISEASES  OF  THE   SPINE 
POTT'S  DISEASE,  TXTBERCULOSIS  OF  THE  SPINE,  CARIES  OF  THE  SI 

Tuberculosis  of  the  vertebiw  is  a  very  common  disease.  It  may  cle\ 
at  any  age,  though  most  common  between  the  ages  of  four  and  twenty  y< 
Males  are  more  often  the  victims  than  females. 

Causation. — Here,  as  elsewhere,  invasion  of  the  tissues  with  the  tube 
bacillus  is  the  cause  of  the  condition.  As  predisposing  causes  may  he  i 
tioned  hereditary  predisposition,  depressed  states  of  general  health  and  main 
tion,  resulting  from  acute  diseases,  or  from  unhygienic  environment.  Traun 
an  undoubted  cause  in  a  certain  proportion  of  cases;  and  yet,  in  a  good  n 
instances,  a  preceding  fall  upon  the  back,  a  blow  or  a  strain,  are  assumed  t 
the  cause  of  the  disease,  whereas,  probably,  they  have  had  nothing  to  do  wit 

Pathology. — The  lesion  consists  of  a  tuberculous  osteomyelitis,  usuall 
the  s]X)ng}'  portions  of  the  bodies  of  the  vertebra*,  more  often  of  the  ante 
portions  of  the  bodies  than  elsewhere.  The  other  parts  of  the  vertebra 
rarely,  although  sometimes,  attacked.  As  the  result  of  the  destruction  of 
bony  framework  of  the  body  of  the  affected  vertebra?,  the  bone  becomes 
ened  and  is  gradually  crushed  by  the  superincumbent  weight.  The  coUaps 
the  vertebrie  causes  an  angulation  at  the  point  of  disease,  the  upper  poi 
of  the  vertebral  column  falling  forward,  so  that  at  the  point  of  angulation 
spines  of  one  or  more  of  the  vertebra?  l)ecome  prominent  behind,  producing 
well-known  deformity  "  humpback  "  or  kyphosis.  The  infection  is  usually 
fined  to  one  or  more  adjacent  vertebra*;  very  rarely  two  separate  portion 
the  spinal  column  may  be  simultaneously  attacked.  When  the  tubercu 
process  has  run  its  course,  the  place  of  the  diseased  tissues  is  taken  by  firm 
connective  tissue  and  the  deformity  of  the  back  remains  permanent  An 
the  regular  results,  here  as  elsewhere,  is  softening  and  breaking  down  of 
tul)erculou3  tissue  and  the  formation  of  a  tul)erculous  abscess.  Such  abso 
tend  to  burrow  in  various  directions  according  to  the  seat  of  the  disease, 
to  approach  the  surface,  forming  tlie  well-known  tuberculous  or  cold  aba 
These  abscesses  become  superficial  in  different  localities,  according  to  the 
of  the  diseased  vertebra*.  In  the  neck  the  abscess  usually  forms  in  the  postc 
wall  of  the  pharynx,  "  retropharyngeal  abscess."  Such  an  abscess  may  pr< 
forward  into  the  j)harynx,  or  in  some  cases  it  will  find  its  way  between 
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plaiuB  of  the  neck  and  present  below  the  ear  l)eEeath  the  sterno-niastoid 
muscle.  When  the  diBcase  is  in  the  dorsal  region  the  abscess  may  accuniukte 
in  the  niefliafttiniiui ;  or  may  impenetrate  between  the  ribs  and  appear  in  tlie  l>ack 
to  one  side  of  the  spinal  column.  In  the  lower  dorsal  and  hnnbar  regions  they 
follow  down  the  course  of  the  psoas  nniscle  and  ap]»ear  abuve  or  lu:*]ow  Pou- 
part's  ligairient.  In  other  eases  tliey  penetrate  thi*  Iniii  idKive  the  crest  of  the 
ilium,  at  the  outer  liorder  i^f  tlie  erector  spinti*  nniscle,  forming  a  lumbar  nhsi-ess. 
As  the  result  of  the  displact*ment  of  the  bones  the  spinal  cord  may  be  com- 
pressed, producing  the  symptoms  of  a  compression  myelitis.  Tliese  symptoms 
vary  in  character  according  to  the  situation  and  degree  of  the  eoin  press  ion.  In 
the  dorsal  region  the  syniptc:>ms  are  those  of  spastie  paraplegia — that  is  to  say, 
the  muscular  power  of  the  legs  is  diminished,  the  reflexes  are  increaserb  Total 
anesthesia  of  the  extremities  is  rare,  usnally  sensibility  is  merely  diminished. 
There  may  or  may  not  be  partial  or  total  paralysis  of  the  bladdt^r.  Pain  due 
to  compression  of  the  cord  may  be  felt  in  the  back  or  radiate  downward  in  the 
back  from  the  seat  of  disease.  If  the  compression  inereases  and  is  nnrelieved^ 
there  will  be  atrophy  of  the  nmseles  and  in  the  later  stages  bed-sores ;  and  if 
the  patient  has  been  catheterized,  cystitis,  etc.  In  some  eases  the  disturbances 
in  the  function  of  the  cord  are  due  to  involvement  of  the  external  surface  of  the 
dura  mater,  by  the  tuberculous  inflairmiation.  The  cord  is  then  compressed  by 
edematous  swelling  of  the  surrounding  structures  and  by  inflamnnitory  tljiek- 
ening.  Otlier  causes  of  disturbance  of  function  are  tlie  pressure  of  a  tubercu- 
lous absce«<s  within  the  spinal  canal,  and  in  other  cases  embolism  of  the  siiinal 
vessels  is  said  to  be  a  cause.     In  advanced  cases  there  is  also  a  descending  and 

tnding  compression  myelitis. 
Symptoms. — In  a  c*ertain  projtortion  of  cases  the  onset  of  the  symptoms  is 
seded  by  an  injury,  not  usnally  severe,  to  the  back;  and  such  injury  may 
bave  occurred  some  months  before  the  trouljle  with  the  spine  becomes  numifest. 
The  e-arly  symptoms  eonsist  usually  in  deterioration  (*{  the  general  health ;  the 
children  become  languid,  tliev  sutTer  from  loss  of  flesh  and  strcngtli,  are  easily 
fatigued,  and  sleep  badly.  If  carefully  observed,  it  will  be  noted  that  when 
anding  or  sitting  the  child  supports  itself  by  the  arms  on  tables  and  chairs. 
bey  walk  rather  stiffly,  rigidifij  of  (he  ^riiw  Unng  one  of  the  most  characteristic 
mptoms.  The  gait  and  attitude  uf  these  chiblren  is  {leeuliar  and  eharacteris- 
te,  but  varies  somewhat,  according  tr»  the  region  attacked.  In  walking,  the 
une  is  held  quite  straight  and  rigid.  When  rising  from  a  chair  or  in  picking 
p  an  object  from  the  ground  tlie  ]jatient  does  not  l:»end  the  back,  but  holds  it 
iff  and  straight.  Suthlen  increase  of  pressure  upon  the  diseased  vertebra^  lieing 
tremely  painful,  all  the  motions  of  the  body  are  made  slowly  and  carefully, 
n  walking,  the  child  places  its  feet  witli  care  to  avoid  any  sudden  jar  and 
iK^ars  most  of  the  weight  u]>on  its  toes.  In  disease  of  the  cervical  region  there 
ay  be  a  rigid  deformity  resembling  torticollis.  In  other  eases  the  head  will  be 
or  less  markedly  flexed  or  extended.  There  is  in  these  cases  also  n  forward 
on  of  the  lurrdmr  spine,  so  that  the  noriiud  b»rdosis  is  diminished  or  alisent. 
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In  disease  of  the  il*>rsiil  regit ^ii  the  shoulders  are  elevated,  and  in  di^aae  of 
tlie  liiiiilmr  region,  during  it8  earlier  stages,  the  nortiial  lordosis  is  increased. 
Some  lateral  deviiUion  of  the  spine  may  he  pre.sent  in  any  case,  no  matter  what 
the  situation  of  tlie  tidiereuloiis  priK-ess. 

Pahh — Pain  is  an  early  and  eonstant  sYniptom  of  Pott's  disease.  It  is  usu- 
ally  referred  to  the  *listrihutioti  of  lite  jieriplieral  nerves  arising  from  I  he  oifii 
at  the  hnel  of  ttie  dis*»a^».  In  di.sease  of  the  eervienl  region  the  ehildn?n  have 
pain  at  the  \mvk  of  tlie  neck  or  Wlow  the  owipiiL  In  the  dorsal  regi«»n  the  pain 
is  referred  to  the  chest  or,  when  the  disease  is  lower  down,  to  the  ahdcmieti.  Tliis 
last  (ahdorninal  pHtn)  is  present  in  a  large  prnpiirticm  of  cases,  and  may  give 
rise  to  tlie  helief  tlud  the  child  is  suffering  fnnn  trouhle  with  the  stomach,  tl»e 
intestiiie.s,  or  other  ahdoniinal  organs.  There  may  also  lie  pain  in  the  back, 
referreil  to  the  affected  vertehne,  greatly  increased  hy  pressure  over  the  spim'S 

whose   hoflies   arc    the   seat 

ot*  <liseaae  and  by  motion* 
In  the  cervical  region  there 
may  be  disturbances  of  res- 
piration, congh,  dyspnea, 
and  a  jerky  breathing,  ae- 
eninpanied  by  grnnting 
snitiitls  during  expiration. 
In  tfiis  region,  also,  aflFee- 
tioiis  of  the  eye  are  f^oine- 
times  observed — atrophy  of 
the  optic  nerve,  or  neuritis, 
with  dilatation  of  the  pti- 
pils-  In  some  of  tlie  more 
acnte  cases  there  is  an  ele- 
vation of  temperature  and 
a  corresponding  nccelera* 
tion  of  the  ]>iilse. 

Deform  ity,  —  The  most 
eharacteristie  sign,  when 
tlie  di^ea^e  is  fairly  well 
advanced,  is  the  deformitj' 
caused  by  the  cnimlding 
and  collapse  of  the  bodies 
of     the     affected     vertebne, 


FiQ.  27* — TtfOEiicrLn«iR  nr  trf.  UnmEs  of  the  Dhrsal  Vfr^     pTodncing  \\   prominence  of 

tebh.b;  (Vild  AimcESS   is  the   Back;    [K-ration   of  tiik       ,1  ■  •      4.1       1       i       x  aI 

Disease  (Me  Year.     (New  Vorlc  Hospital  cclloction.)  ^'^^^  ^P"^^^^  ^^  ^^''  ^'^'''^  ^^  ^^'^ 

level  of  the  disease  and  an- 
gulation of  the  vertebral  column.  At  first,  and  in  tlie  more  jumte  eases,  t\m 
angidar  deformity  is  quite  sharp.  In  the  hitr  r  stages  it  heeoiues  more  rounded. 
The  hjphiis,  or  hump,  is  most  marked  in  the  dorsal  region,  wliere  the  spine  la 
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nortnally  convex  backward;  less  so  in  the  crrvieal  and  lumbar  regions,  wbere 
iht^  spine  normally  exhibits  a  forward  curvitiiire.  Fftr  the  purpose  of  record  in 
the  individual  case  it  is  important  to  preserve,  froui  time  to  time,  a  tracing  of 


Fig.  28. — P?n^4,s  Arspkhs  Know,  ,.  :  r -.  i  .  ,  i  r  laL  Flmir  rf'<*N  inr  r*>]  vth.  I^^rrine  liirdusis  woa 
produced  wh«»D  the  att<^mpt  wiLs  imitif  to  extt^nd  the  thigti.  Tuberculcnw  carieti  of  the  h)wer  dorsaL 
verlebroe.     (New  York  HoHfJttal,  nuthur's  cajse.) 


the  anirular  deforuiity  of  the  back.  For  this  purpose  one  may  use  a  strip  of 
IcMtl  f>r  father  si)ft  uietalj  of  suitable  thiekues??,  Tvinch  is  applied  to  the  back  and 
the  outline  of  its  various  curves  subsequently  traced  on  paper. 

Abscesses, — ^The  sipis  aud  s;\Tiiptonis  of  tuberculous  abscesses,  seeoudary  to 
disease  of  the  vertebra^  resemble  those  of  srvealkd  '*  cold  ahseess/ '  wlierever 
situated.  The  signs  and  symptoms  of  acute  inflammation  are  wanting — namely, 
pain,  heat,  redness,  and  tenderness.  A  moderate  rise  of  temperature  in  the 
evening  is  not  uncommon.  Lcucocytosis  is  either  absent  or  slight,  unless  the 
akin  is  perforated  and  the  walls  of  the  abscc>s3  cavity  are  invaded  by  the 
Pjogenie  cocci.  When  the  abscesses  api^roaeh  the  skin,  so  that  they  become  pab 
T  '^ile,  they  give  the  ordinary  sign  of  the  presence  of  Ibiid  collections — namely, 
li  ,  ruation.  If  the  abscess  is  abotit  to  |^>c*rforate,  the  overlying  skin  becomes 
iny,  thinner,  slightly  reddened,  antl  finally  purple,  Tlie  contents  of  the 
consist    of   creamy,    so-called    tul>erculous    pusj    mixed    with    cheesy 

riiiL 

ilrical  signs  produced  vary  in  different  cases,  according  to  their  situation. 
Tie  cer\ical  region  a  retro|iharyngeal  al)scess  gives  ris*^  to  ditfieuities  in 
^allowing,  sometimes  to  serious  dyspnea.  If  the  altseesg  timls  its  way  laterally 
ad  presents  at  the  side  of  the  neck,  a  localized,  rounded,  fluctuating  swelling 
fiimied,  with  the  abs(*nce  of  the  signs  of  acute  intlammatinn.  In  all  cases 
[•ver  is  either  slight  or  absent,  unless  pyogenic  infection  oceurs,  wlien  sep- 
ic  s\^nptom8  will  Ijc  develo]  ed.  A  large  abseess  in  the  mediastinum  will  give 
ise  to  pressure  symptoms,  sometimes  of  an  alarming  character — -namely,  dysp- 
and  cyanosis.  A  psoas  abscess  gives  the  signs  of  a  tense,  elastic  tumor  in 
or  other  lower  lateral  quadrant  of  the  abdomen.     If  it  finds  its  w^ay  below 
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Poll  part"  8  ligaiuent,  the  couiimmicatioix  between  the  ahdomitial  tumor  ajid  tLe 
swelling  of  the  thigh  may  often  be  readily  made  oiit  by  palpation.     Pressure 

o|ion  the  abdoniinal  swell- 
ing increases  the  tension  of 
the  swelling  in  the  thigh, 
and  rice  verna.  In  sojuf 
eases  a  pmms  abscess  will 
I  iresen  t  |)osteric  »rly  mwrn 
tlje  buttix^k.  Those  aV 
j^eesses  \vhieU  follow  the 
co^irse  of  tlie  psoas  muscle 
are  attc^nded  at  first  by 
limitalion  of  motion  in  tbuj 
hip-joint  and  later  by  a 
*rnidiially  increasing  flex- 
inn  of  the  thigh  on  tlie  af- 
fef^tefl  side,  whieli  cannot 
he  overcome.  It  is  nsually 
easy  to  differentiate  thest' 
ahs<>esses  from  tnberciilrvsis 
of  tlie  hip-joint  by  the 
presence  in  the  former  of 
an  intra-abdominal  tnmor 
anil  l>y  the  signs  of  de- 
frirmity  of  the  spine  (ky- 
phosis) in  the  dorsal  or 
Inmhar  n^i^ions,  resjiectively.  The  pnralyses  which  may  accompany  ttilnmni- 
losis  of  file  vertel>ne  have  already  1>een  d(  .<(*rilHHh 

Diagnosis. — It  is  often  possible  to  miike  a  probable  diagnosis  of  tuliercidoiis 
disease  of  the  vertebra*  by  watching  the  mi>tions,  attitudes,  and  general  behavior 
of  the  patient.  If  tlie  patient  is  a  child,  it  may  at  once  be  observed  that,  so  long 
as  the  child  is  lying  down  or  is  hold  in  the  arms  in  such  a  position  that  the 
weight  of  the  body  does  not  compress  the  diseased  vertel)ni\  it  will  remain  qniet 
and  appear  to  be  fairly  comfortable.  When  placed  in  the  npright  posture,  how- 
ever, the  child  %vill  immediately  begin  to  cry*  For  piirpises  of  examination 
these  patients  should  be  stripped  naked.  The  rigid,  stiff  condition  of  the  spinal 
column  will  he  immediately  noticeable.  In  ease  the  disease  is  far  enough 
advanced,  the  deformity  of  tlie  vertebne  may  he  recognized  at  a  glance  if  siUi- 
ated  in  the  dorsal  region.  In  the  cervical  and  Inmhar  regions  tliis  deformity 
will  be  less  marked.  In  the  cervical  and  lumbar  regions  the  imniobiHty  of 
the  spine  is  nsiially  a  striking  symptom.  One  of  the  simplest  ways  of  detect- 
ing the  presence  of  rigidity  of  the  spine,  as  well  as  its  locality,  is  to  place 
the  patient  prone  on  the  examining  table  and  by  lifting  the  legs  and  thighs  off 
the  table,  to  observe  the  behavior  of  the  different  portions  of  the  spine.     As  the 


Fill.  2ft. — PEniN'KrintiTH    Ab^cksh  Prkskntting   in  TliK  Hack 

SlMULATIXG  AN    A  HSi    Krt.H  CONNKCTEl?  WITH  THE  SPl.NE.      (Au- 

thor's  collection.) 
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itient  is  lifted  fruiu  tlit'  table  llie  affected  iwrtiun  of  the  s|unc  will  bo  &een  to 

iiiaiu  absolutely  rigid*     If  the  disease  is  in  the  hnnbar  i^gion^  the  nniseles  of 

haek  will  l>e  thrcjwqi  into  spasmodic  eontraction.     If  the  disease  is  in  the 

rvieal   region,  the  rigid  pisition  of  the  neek  U  striking,  even  nimn  rnsual 

b^ervation.     In  any  ctisie,  if  the  patient  is  seated  upright,  downward  ]u*essure 

i|»ou  the  erowii  of  the  heat!  w*iU  canse  expressions  of  increased  diaeonifort  and 

lin.     If  the  position  of  the  liead  be  that  of  torticollis,  the  exaniiiiation  ^hmild 

ways  include  insjun-iion  and  palpation  of  the  cenucal  spines  and  an  exaniina- 

lon  of  the  pharynx  and  lateral  regions  of  the  neek  for  the  presence  of  abscess, 

advanced  cases  an  X-ray  picture  is  often  a  vahiable  aid  in  diagnosis.  Such 
picture  w^ill  often  show  actual  loss  of  substance  in  the  bodies  of  the  affected  ver- 
fbrsB,  or,  if  the  vertebra  has  not  actually  crumbled,  the  outline  and  detail  of 
my  structure  may  be  hazy  and  obscure.  It  is  to  be  remarked,  however,  that 
L  very  early  cases  the  X-ray  picture  may  be  negative. 

BilTerential  Biag^nosiB. — ^The  disease  with  wdiich  tuI^CTcnlosis  of  the  verteljra^ 
more  likely  to  be  confounded  than  with  any  other  is  one  first  recognized  by 
chede  and  later  more  precisely  clescrilKMl  In*  Kunitiieh  In  this  conditinn  an 
[jury  has  always  |»recedcd,  usually  of  a  fairly  severe  character,  such  as  might 
ivc  produced  a  fracture  of  the  vertebne.  Whether  an  actual  fracture  has  oc- 
irn*d  in  all  eases,  but  has  passed  unnx-ngnized,  is  not  absidntcly  certain.  In 
few  eases  tiic  preceding  vivilonce  has  lyeen  comparatively  slight.  At  first  the 
itient  suffers  from  tlie  inuiiediate  effects  of  the  injury.  These  gradually  sul> 
Ide,  and  the  individual  may  appear  to  be  quite  welL  After  an  interval,  wdncli 
Ties  in  different  cases  and  may  be  as  long  as  a  year  <*r  more,  tlu*rc  is  a  n*tnrn 
f  pain  in  the  back,  usually  acconipani^Ml  l>v  radiating  pains  ffilhnving  the  course 

(he  jieripheral  nerves.  In  addition,  tliere  devtdops  a  ki/phnSy  an  angular 
formity,  more  or  less  sharjy,  according  to  wliethcr  one  or  several  vertebral 
lies  are  involved.     Syiuptoms  of  eompressirm  of  the  cord  are  present  in  some 

►5,  al»:^*nt  in  others.  In  some  of  these  patients  a  considerable  interval  occurs 
Iween  the  recovery  from  the  inmiediate  effects  of  the  acridcut  and  the  onset 
'  the  symptoms  of  tlie  rareftfing  ostcilis.     In  other  eases  tlie  interval  is  short, 

the  immediate  symptoms  of  the  injury  iiuiy  gradually  merge  into  those  of 
e  disease  of  the  vertebra^.  In  general,  it  may  be  said  that  tlie  kyphus  is  more 
iinded  and  less  sharp  than  is  the  case  in  Pott's  disease.     If  tlie  patient  is  siis- 

iUnly  the  general  angidar  deformity  disap|)ears,  but  the  spine  of  one  vertel»ra 
ill  reniJiins  prominent  Abscesses  do  not  develop.  The  prognosis  of  this  eon- 
ition  h  I)etter  than  in  Pott's  disease.     Under  suitable  treatment,  these  patients 

ally  recover  after  a  certain  time,  usually  many  months,  and  may  l>e  able  to 
lume  work.  Dpformi ty  of  a  certain  degree  is,  how^ever^  i>ermanent.  The 
Fec'tion  of  the  joints  of  the  spine  sometimes  following  typhoid  fever,  and 
lown  as  "  tyjdioid  spine/*  may  he  hard  to  differentiate  from  Pott's  disease, 
ifne,  the  X-rays,  the  absence  of  dcfiirmity,  jind  the  history  of  recimt  typhoid  or 
^  pre-**enee  of  a  Widal's  reaction  luay  aid  in  the  diagnosis.  Pediculi  of  the  scalp, 
ith  inflammatory  enlargement  of  the  cervical  lymph  nodes,  will  occasionally 
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be  confounded  with  early  disease  of  the  cervical  vertebra*,  as  may  be  other  acute 
inflammatory  affections  of  the  neck.  Malignant  disease  of  the  spine  may  very 
closely  simulate  Pott's  disease.  The  progress  of  the  case,  the  agonizing,  sponta- 
neous pain  due  to  pressure  upon  the  posterior  nerve  roots  in  malignant  disease, 
the  X-ray,  the  development  of  metastatic  tumors,  are  aids  in  the  diagnosis.  The 
age  of  the  patient  also  may  1x3  significant,  most  of  the  cases  of  Pott's  disease 
occurring  in  children  and  young  adults.  Arthritis  deformans  of  the  vertebra^ 
occurs  for  the  most  part  in  those  advanced  in  years.  (See  Arthritis  Defonnaiis 
of  the  Spine,  page  83.)  The  pain  and  stiffness  of  the  spine  closely  resemble 
Pott's  disease.  The  development  of  a  Tcrjphxis  is  absent.  Lateral  cun^ature  of 
the  spine  is  a  condition  of  sl(»w  development  and  is  attend(»d  by  a  more  or  loss 
characteristic  deformity,  which  (night  not  to  be  confounded  with  tuberculosis. 
(See  Scoliosis.)  Conditions  wliich  might  rarely  lx>  confounded  with  Pott's 
disease  are  aneurysm  of  the  aorta,  syphilis  of  the  vertebne,  actinomycosis,  and 
osteomalacia  of  the  spine. 

Prognosis. — The  prognosis  of  Pott's  disease,  l)oth  as  to  life  and  permanent 
deformity,  is  greatly  modified  by  the  j)revious  condition  of  the  patient,  by 
hygienic  or  imhvgienic  surroundings,  by  early  and  skillful  treatment,  and,  to 
some  extent,  by  the  situation  of  the  lesion.  In  the  ci^rv'ical  and  lumbar  regions 
the  prognosis  is  more  favorable  than  in  the  dorsal  region. 

SCOLIOSIS   (LATERAL  CURVATURE  OF  THE  SPINE) 

Scoliosis  is  a  very  freijuent  affection.  It  may  be  congenital  or  acquired.  It 
is  in  general  a  disease  of  childhood  and  youth.  Although  observed  with  almost 
equal  frccjuency  in  both  sexes,  the  severe  cases,  which  require  special  treatment, 
are  much  more  often  seen  in  girls  than  in  lM>ys,  presumably  because  male  chil- 
dren are  usually  more  active,  take  far  more  exercise,  and  in  them  the  condition 
is  less  likely  to  develop  to  a  serious  degree.  Al)Out  one  half  the  cases  develop 
betw(»en  the  ages  of  seven  and  ten  years.  From  the  point  of  view  of  causation, 
lateral  curvative  of  the  spine  may  have  a  numl^er  of  origins.  The  rarest  form 
is  congenital,  and  is  due  to  some  intra-uterine  defect  of  development.  It  has 
been  observed  crmibined  with  congenital  dislocation  of  the  hip.  In  other  cases 
it  is  observed  as  a  part  of  achondro])lasia,  and  may  accompany  spina  bifida.  In 
a  few  cases  unequal  development  of  the  two  sides  of  one  or  more  of  the  bodies  of 
the  vertel)rie  has  l)een  demonstrated  by  an  X-ray  picture. 

Bachitic  Scoliosis. — Lateral  curvature  of  the  spine  when  observed  in  early 
childhood  is  usually  due  to  imperfect  ossification  of  the  skeleton,  and  is  prob- 
ably develo])ed  from  improper  methods  of  carrying  and  handling  the  child  dur- 
ing infancy.  Children  are  liabitually  carried  upon  the  left  arm  in  such  a 
manner  that  the  spinal  coluum  tends  to  l)e  bent  into  a  curve  convex  toward 
the  left.  In  these  cases  the  middle  jM)rtion  of  the  spinal  column  is  first  affected, 
— namely,  betwe(*n  the  <lorsal  and  lumbar  regions.  Such  a  deformity  readily  be- 
comes habitual,  and  when  the  rachitis  is  cured  the  curvature  remains  permanent 
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Static  Scoliosis. — In  this  form  the  lateral  curvature  of  the  spine  is  compen- 
satory, and  depends  upon  a  congenital  or  accpiired  shortening  of  one  lower 
extremity.  After  a  time  the  deformity  of  the  spine  tends  to  become  permanent. 
It  is  therefore  important  in  examining  a  case  of  scoliosis  to  make  comparative 
measurements  of  both  lower  extremities.  Scoliosis  may  also  develop  as  the  result 
of  contraction  of  one  half  of  the  thorax,  as  the  result  of  injury  and  extensive 
scarring,  not  infrequently  as  the  result  of  empyema,  in  which  the  lung  does  not 
ret'xpand.  In  cases  of  disease  of  the  spinal  cord  in  children  (j)oliomyelitis 
anterior),  with  paralysis  affecting  only  one  half  of  the  body,  lateral  curvature  of 
the  spine  may  develop.  In  chronic  cases  of  sciatica  a  moderate  lateral  curvature 
of  tlie  spine  is  often  observed. 

Habitual  Scoliosis. — Far  more  frequent  than  any  of  the  forms  already  men- 
tioned is  the  so-called  habitual  scoliosis.     It  develops  most  often  between  the 
seventh  and  tenth  years  of  life  and  affects  girls  five  times  as  frequently  as  boys. 
The  most  probable  explanation  of  the  occurence  of  the  deformity  seems  to  be 
that,  by  improper  positions   w^iile 
studying,  and  especially  while  writ- 
ing in  school,  children  acquire  the 
habit  of  keeping  the  spinal  column 
always  bent  in  one  direction.     The 
most  frecjuent  type  of  deformity  is 
that  the  spine  is  bent  in  the  lumbar 
region  in  a  curve  convex  toward  the 
Wt  and  in  the  dorsal  region  convex 
toward  the   right.      In   addition   to 
tliese  lateral  curves,  there  is  a  rota- 
tion of  the  spine  uiK)n  a   vertical 
axis;  the  bodies  of  the  vertebrae  are 
stated  toward  the  convex  side  of 
tte  lateral  curve.    In  addition,  there 
^  usually  some  change  in  the  an- 
tcro-posterior   cun'es   of  the   spinal 
^himn,  the  most  common  being  an 
iiicreased  or  diminished  dorsal  curva- 
^^   As  the  result  of  the  constant 
Maintenance  of  an  abnormal   posi- 
tion, the  bones  of  the  spine  and  the 
^^  the  ligaments  and  the  muscles 
of  the  back,  develop  in  an  abnormal 
^*y.    The  bodies  of  the  vertebne 

•^not  symmetrical.    They  become  thinner  on  the  concave  side  of  the  curve  and 

™^ker  upon  the  convex  side.     The  intervertebral  discs  suffer  a  similar  change 

^unde^  partial  atrophy  from  continued  pressure.    The  ligaments  of  the  spine 

thened  on  the  convex  side,  of  the  curve. 


Fio.  30.  —  Scoliosis  op  the  Compound  Type  Ob- 
served IN  A  Letter-Carrier.  (New  York 
Hospital,  service  of  Dr.  F.  W.  Murray.) 
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The  muscles  of  the  back  become,  respectively,  shortened  and  lengthened  on  the 
two  sides  of  the  body.     Accompanying  these  changes  there  are  corresponding 
deformities  of  the  ribs  and  pelvis.     The  thorax  upon  the  concave  side  is  dimin- 
ished in  capacity,  the  lung  is  more  or  less  compressed,  and  most  of  the  breathing 
is  done  with  the  lung  of  the  opposite  side.     Various  displacements  and  deformi- 
ties of  the  stomach,  the  liver,  and  other  abdominal  viscera  may  gradually  develop. 
Symptoms  and  Dias^oiii. — From  the  point  of  view  of  diagnosis  and  treat- 
ment, it  is  im{X)rtant  to  distinguish  between  the  cases  in  which  the  deformity 
remains  merely  habitual,  without  any  profound  organic  changes  in  the  bones 
and  ligaments  of  the  spine,  and  those  cases  in  which  such  changes  have  already 
taken  place,  and  the  deformity  has  thus  become  more  or  less  permanent.     In  the 
first  group  there  is  usually  a  cun'e  of  the  entire  spinal  column,  convex  to  the 
left.     The  child  habitually  carries  its  shoulders  in  the  so-called  "  round-shoul- 
dered "  position.     The  left  shoulder  is  higher  than  the  right     If  we  stand 
behind  the  patient  and  direct  him  to  bend  forward  at  the  hips  so  that  the 
body  is  nearly   horizontal,   the  right   half  of   the   back  appears  to   be   more 
prominent  than  the  left.     In  examining  such  a  patient  we  may  trace  upon  the 
skin  with  a  suitable  pencil  the  line  of  the  spines  of  the  vertebrae.    By  comparing 
this  line  witli  a  plumb  line  hung  through  the  cleft  between  the  buttocks  we  may 
readily  detect  a  lateral  curvature  of  the  spine  if  such  be  present.     If  the  spinal 
curvature  has  not  as  yet  produced  any  marked  structural  changes,  suspending 
of  the  patient  in  Sayro's  apparatus  will  usually  cause  obliteration  of  the  spinal 
curve.    When  no  such  changes  have  taken  place,  the  prognosis  as  to  cure  is  good, 
under  suitable  treatment.     In  the  cases  where  structural  changes  have  already 
develoj)ed  there  may  be  but  one  lateral  curve;  more  commonly  there  are  two— 
that  is  to  say,  a  curve  in  the  lumbar  region,  convex  to  one  or  other  side,  and  a 
compensatory  curve  in  the  dorsal  region,  convex  in  the  opposite  direction.   These 
curves  do  not  disapjiear  when  the  patient  is  suspended,  thus  showing  that  actual 
deformity  of  the  bony  and  ligamentous  structures  is  present     In  these  cases 
ins|)ection  will  show  a  change  in  the  size  and  shai)e  of  the  two  halves  of  the 
thorax.     The  chest  and  back  upon  the  side  of  the  convexity  of  the  lateral  dorsal 
curve  are  always  more  prominent  and  better  develojx^d  than  upon  the  opposite 
side.     In  these  cases,  also,  rotation  of  the  spine  is  present,  and  is  most  readily 
detected  by  standing  behind  the  patient  and  causing  him  to  bend  forward  so 
that  the  back  is  horizontal.     The  rotation  is  toward  the  convexity  of  the  lateral 
curve.     Upon  the  convex  side  of  the  curve  the  shoulder-blade  is  raised  by  the 
underlying  ribs  and  l)ecomes  more  prominent.     It  is  also  further  removed  from 
the  median  line  of  the  back,  whereas  upon  the  concave  side  the  shoulder-blade 
approaches  more  nearly  to  the  spines  of  the  vertebra\    In  severe  cases  the  assym- 
metry  of  the  entire  skeleton  of  the  trunk  is  so  marked  as  to  be  patent  to  the  most 
superficial  observer.    In  the  diagnosis  it  is  important  that  these  cases  should  be 
recognized  at  the  earliest  possible  moment,  and  where  a  parent  comes,  stating 
that  a  child  has  one  shoulder  higher  than  the  other  or  one  hip  more  prominent 
than  the  other,  the  clothing  should  be  removed  and  a  careful  examination  made 
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of  the  siiine  for  evidences  of  scoliosis.  AYlien  the  c'lirvurnrc  is  eliirtlv  in  tlie  lum- 
bar TejE^ion  the  most  noticeable  defornnty  in  the  ljf*pnnincr  i^  that  one  hip  ap]iear8 
to  be  higher  than  the  other.  If  tlie  Innihur  curve  is  to  the  h^ft,  tlie  riglit  ilium 
is  unduly  prominent  ami  the  left  lumhar  ix:*giou  is  more  prominent  posteriorly 
tlian  the  right.  The  general  symptoms  aceompanying  severe  grades  of  scoliosis 
may  he  a  general  impairment  of  health,  disturbances  of  digestion,  a  tendency  to 
pulmonary  dist*ase,  ishortness  of  breath  on  exertion^  and,  in  the  most  severe 
east's,  intercostal  nenralgias  doe  to  pressure  upon  tbe  posterior  nerve  roots  where 
y  are  eompr€*ssed  uptui  tbe  concave  side  of  tlie  curve.  I1u*  ribs  may  even  be 
BO  far  depressed  as  to  come  in  contact  wit!x  tbe  ciH^^^t  of  the  ilium,  and  tbua 
cause  pain.  Every  case  of  lateral  curvature  of  the  spine  requires  careful  treat- 
itieDt^  inasmuch  as  it  is  impossible  to  know  in  the  given  ease  whether  the  defor- 
mity is  likely  to  remain  stationary  or  to  gnjw  slowly  worse. 
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ACUTE   OSTEOMYELITIS  OF   THE   SPirTE 

The  spinal  vertebne  are  amnng  the  rarer  IrM'afions  of  acute  suppurative  osteo- 
myelitis. It  is  so  rare  that  cliuieal  records  exist  of  less  than  one  hundred  castas. 
Hahn  eoUected  forty-one  cases  in  ItHK).  As  in  other  bones,  acute  osteomyelitis 
is  a  disease  of  youth.  Seventy-iive  jier  cent  of  tbe  cases  occur  before  the  twen- 
tieth  year  of  life.  The  dist^ase  atfects  boys  much  more  often  than  girls.  The 
lumbar  vertebne  are  most  often  attacked,  the  cervical  region  least  often.  While 
the  liodies  of  llie  vertebra'  are  tbe  mmt  eonmion  seat,  any  portion  of  the  liones 
niav  btt  affecteil.  The  foci  may  I#e  snuiU  ancl  sulitary.  or  multiple,  or  in  other 
eases  the  entire  bcjdy  of  the  vertel»ra  may  be  infiltrated  with  pus,  Sec]uestra, 
if  fcinned,  are  usually  smalt,  though  a  considerable  portion  M  a  %*ertebra  may 

|lindergi:>  necrosis.  There  luis  Im^cu  a  liistorv  of  iujui*y  in  a  large  proportion  of 
tl»e  cases.  Tlie  atapliyliiciwci  are  usually  pri'sent  iu  the  ]ms.  The  disease^  com- 
monly  ends  in  abscess,  although  su]ipnration  may  1h^  absent  in  subaeuti'  and 
chronic  eases.  When  abs(M>ss  fonruitiun  iweurs,  tlie  ]ius  may  burrow  iu  a  ninu' 
ber  of  directions— into  the  intervertebral  joints,  intr>  the  spinal  eutial,  or,  if  the 
MJies  of  the  vertebne  are  attacked,  abscesses  may  be  formed  in  tlie  ]iharynx, 
in  the  meiliastinum,  often  with  secondary  involvement  of  the  pleural  sac;  or,  if 
the  lower  vertebne  lie  attacked,  a  ])s<r>as  abscess  may  follow.  When  the  disease 
attacks  the  arches  and  posterior  portions  of  the  vertebne  the  abscess  usually 
makes  its  api^ea ranee  on  the  back.  A  serious  element  of  danger  exists,  in  that 
the  spinal  canal  may  l>r*  entered  by  the  pus,  producing  sometimes  pressure  sym|i- 
tomSy  in  other  cases  meningitis,  in  still  others  myelitis.  In  some  cases  pressure 
ptoms  upon  the  nerve  roots  have  k^en  observed,  atul  the  Inealization  of  the 
^e^ilting  neuralgia  may  be  an  aid  in  tbe  diagnosis.  Thus,  in  osteomyelitis  of 
the  siacrum  there  may  be  an  intense  sciatica. 

Symptomi. — The  symptoms  of  osteomyelitis   of  the  vertebnr  are   in   part 
ose  of  osteomyelitis  in  gCTUTab  as  aln^ady  descriU*d  (see  Osteomyelitis),  and 
part  local  symptoms,  dej:>ending  u|>tjn  the  situation  of  tbe  process.     In  tlio 
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more  severe  eases  the  intense  septieo-pyeniia,  with  its  typhoid  condition — stupor, 
delirium,  coma,  etc. — will  often  obscure  the  diagnosis.  In  tlie  less  severe  ca:?es 
the  diaguosis  will  dejx^nd  largely  ui)on  the  portion  of  the  vertebne  involved 
and  uj)on  whether,  as  a  conseciuenee,  the  pus  burrows  forward  or  backward.  In 
all  eases  there  is  pain  and  tenderness  i)osteriorly  over  the  spines  of  the  vertebra* 
in  the  region  of  the  spine  affected ;  in  some  cases  distinctly  localized,  in  others 
more  diffuse.  As  in  tuberculosis  of  the  vertebra*,  pressure  npon  the  cro\vn  of 
the  head  dowTiward  causes  an  incn^ase  of  the  pain.  If  the  pus  burrows  back- 
ward, there  may  l)e  formed,  in  from  three  to  ten  days,  an  inflammatory  edem- 
atous swelling  in  the  back,  frequently  diffuse,  which,  if  the  patient  survives, 
will  give,  sooner  or  later,  definite  signs  of  the  presence  of  i)us.  If  the  body  of  a 
cervical  vertebra  is  the  seat  of  the  disease,  the  pus  may  fonn  a  retropharj-ngeal 
abscess,  palpable  through  the  pharj-nx.  If  the  dorsal  vertebne  are  involved,  the 
diagnosis  is  much  more  difficult.  There  will  then  be,  in  addition  to  the  pain 
and  intense  septic  symptoms,  little  to  indicate  the  anatomical  seat  of  the  process, 
unless  the  abscess  breaks  into  the  pleura  with  the  production  of  an  empyema. 
If  the  lower  dorsal  or  lumbar  vertebne  are  involved,  a  psoas  abscess  may  he 
formed,  though  in  both  the  last  two  groups  of  cases  it  is  more  common  for  the 
patient  to  die  from  septic  poisoning  l)efore  the  abscess  can  be  recognized  by  its 
own  physical  signs.  If  a  psoas  abscess  forms,  it  is  to  1^  recognized  by  the  signs 
already  described  under  Tuberculosis  of  the  Vertebne,  except  that  in  the  condi- 
tion \mder  consideration  all  the  symptoms  are  those  of  an  acute  inflammatory 
process.  In  many  of  these  cas(\s  the  diagnosis  has  l)een  made  of  typhoid  fever 
or  of  {peritonitis.  In  tlie  cervical  region,  if  the  spinal  canal  is  involved,  there 
will  \h)  the  symptoms  of  basilar  meningitis — namely,  stiffness  of  the  muscles  of 
the  neck,  headache,  stupor,  delirium,  coma,  and  death.  If  the  lower  vertebne  are 
involved,  there  may  lx»  symptoms  of  compression  of  the  spinal  cord,  of  myelitis, 
or  of  compression  of  the  nerve  roots. 

Prognosis. —  The  mortality  of  all  cases  is  al)out  sixty  per  cent,  and  depends 
for  its  gravity  chiefly  upon  the  j)yemia  which  frequently  accompanies  the  condi- 
tion and  u])on  the  frequent  involvement  of  the  cord  and  its  membranes.  When 
the  disease  involv(»s  the  posterior  ]K)rtions  of  the  vertebnv  and  the  pus  burrows 
backward  the  prognosis  is  naturally  much  better  than  when  it  follows  an  oppo- 
site course.  The  (»arlier  the  condition  is  recognized  and  is  subjected  to  operative 
treatment,  in  case  the  focus  of  suppuration  is  accessible  to  the  knife,  the  better 
the  prognosis. 

SPONDYLOLISTHESIS 

By  the  above  title  is  designated  an  extremely  rare  condition,  much  more 
frequent  in  women  than  in  men,  and  characterized  by  a  slowly  progressive  sep- 
aration between  the  last  lumbar  vertebra  and  the  sacrum,  resulting  finally  in  a 
more  or  less  complete  dislocation  forward  and  downward  of  the  vertebra  above 
from  the  vertebra  belo^v.  The  disease  has  been  referred  to  rachitis  and  to 
trauma.     The  appearance  in  well-developed  cases  is  peculiar.     The  trunk  ap- 
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pears  slmrtent't!  und  lotjks  a8  tliougii  ir  liad  dt'scunded  iiitu  the  ptdvis.     There  Ls  a 

very  marked  lord*iais  in  the  lumbar  region,  and  up-n  vaginal  palpation  a 
I  marked  projection  forward  and  downward  can  he  felt,  consisting  of  the  bodies  of 

the  dislocated  lunihar  vertebrae  The  center  of  gravity  of  the  trunk  is  changed 
I  anil  displaced  forward;  there  is  inahility  to  extend  the  thighs  fully,  and  the 

patient  may  have  some  diftieuUy  in  walking.  An  accurate  diagnosis  might  lie 
I  made  by  means  of  the  X-rays, 


I 


SPONDYLITIS    DEFORMANS   (ARTHRITIS   DEFORMANS   OF    THE   SPINE) 

Several  conditions,  more  or  less  rcseruMing  one  another,  are  probably  l:>est 
included  under  this  head.  Tliey  all  de|jend  ujioii  a  clironic  inihuuination  of  the 
partes  entering  into  ihe  j<»ints  I)c4vveen  tlie  spinal  verteline.  In  some  of  thcui 
the  changes  characteristic  of  arthritis  defornums  have  k^en  discoverctl  at 
autopsy  and  some  of  ihem  have  Wu  associated  with  arthritis  deformans  in 
othr^r  joints.  In  some  the  lei^irm  has  Sf?enied  h>  be  rathtT  a  sclerosis  of  the 
ligamenfs  and  other  soft  structures  joining  and  siirrnuudin^  tlie  verebra-.  They 
all  luive  this  in  cnmmonj  tliat  usmilly,  cdinldncd  witlj  ujun*  or  less  severe  [uiin 
of  a  chronic  character  on  moving  the  buck,  the  spine  bceoines  either  hK*ally  or 
generally  more  and  more  stiff,  inuniivalile,  unci  rigid.  The  affeetion  is  one 
which  is  more  commtm  in  merj  and  rare  during  the  earlier  decades  nf  life. 
There  aecms  to  be  a  fairly  nnirked  hereditary  predis|x)sitiHiu  1  have  known 
gr\'rral  families  in  whlcli  fatlier  and  siui  were  both  sticii^ssively  affiH-ted.  The 
puti<*nts  art*  rejidered  extremely  tnicomfortable  frnm  inability  to  bend  tlie  bai-k 
ftml  fmm  pain.  Nervous  syuiiitoms  are  usually  absent.  The  course  of  tlie  dis- 
ease is  extremely  sh>Wj  but  tends  to  Im?  steadily  progressive.  In  (*ases  wlierc  mdy 
a  i^vrtion  c>f  the  intravertebral  joints  are  involved  the  patienis  may  U*  fairly 
c^nifMrtalrle  and  may  be  uncfH4S(*ioiis  of  tlie  rigid  eouditiou  <if  a  |K>rtion  of  the 
E^pinal  col  num.  Fsually  there  is  a  marked  bending  of  the  whole  spinal  column 
forward,  so  that  the  dorsal  curve  is  exaggerated  an<l  the  normal  luudiar  lordosis 
is  diminished  or  absent.  The  diagnosis  in  WTll-advanecd  cases,  and  especially  if 
other  joints  are  involved,  is  very  easy.  If,  on  tlie  other  hand,  the  sjnnal  column 
merely  is  the  seat  of  tlie  disease  and  the  patient  presents  himself  before  the  back 
haft  Ijocome  entirely  rigid »  it  may  not  In*  so  easy;  but  the  steadily  progressive 
li*ndency  of  the  disease,  together  with  the  absence  of  improvement  nmler  any 
farm  of  treatment,  will,  after  obstTvation  for  a  considerable  perind,  enable  the 
finrgeon  to  make  a  definite  diagnosis.  fSce  riironic  Pistiirbances  of  Joints, 
Chapter  VTII.) 

SYPHILIS   OF   THE   SPINAL   VERTEBRAE 

Although  one  of  the  rar*"r  sites  of  syphilitic  inflannnntion,  syphilis  of  the 

[bones*  of  the  spinal  coliunn  drn^s  occasionally  occur,  and  its  diagnostic  im|>ortance 

depends  largely  np<m  the  fact  that  it  so  closely  resembles  tuberculosis  of  the 

spine  that  a  differentiation  is  often  extremely  difficult.     The  process  is  in  the 
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nature  of  a  gummatous  infiltration  of  the  bone,  usually  followed  by  necrosis. 
The  lesion  is  only  rarely  develoj^ed  during  the  earlier  stages  of  the  disease  and 
in  most  instances  is  jwstponed  for  years  after  the  occurrence  of  the  primary 
lesion.  In  a  few  instances  early  8yi)hilitic  ulcerations  of  the  phar\Tix  have 
invaded  bodies  of  the  vertebra',  but  such  an  accident  is  extremely  rare.  The 
cervical  region  is  the  favorite  site  of  the  disease,  and  the  uppermost  vertebra? 
more  often  than  those  lower  down.  One  or  s(»veral  vertebra;  may  be  attacked. 
If,  as  is  usual,  the  process  ends  in  necrosis,  iwrtions  of  dead  bone  may  ulcer 
ate  into  the  pharynx,  separate,  and  be  discharged  through  the  mouth.  The 
other  portions  of  the  spinal  column  are  occasionally  the  seat  of  the  disease. 

Symptoms. — The  sjTnptoms  very  closely  resemble  those  of  tuberculosis  of  the 
vertebrae,  nor  is  a  differential  diagnosis  always  possible.  There  is  pain  and,  in 
advanced  cases,  deformity,  resembling  that  seen  in  tuberculosis,  and  sometimes 
pressure  symptoms  upon  the  spinal  nerve  roots  and  upon  the  cord.  The  pain  is 
often  extreme;  it  is  increased  by  pressure  and  by  movement;  but  it  is  said  not  to 
l)e  so  constant  as  is  tlio  case  with  tul)ercul<)sis.  It  is  usually  more  severe  at  night, 
and  may  vary  in  intensity  witli  weatlicr  conditions.  In  general,  the  physical 
signs  ver5'  clos(»]y  res(Mnl>le  those  of  tnlnTculosis,  except  that  the  formation  of 
abscesses  is  rare  indeed  in  sypliilis.  The  ])res(»nce  of  other  tertiary  syphilitic 
lesions,  the  benefit  derived  by  the  use  of  io<lid  of  iK)tash  internally  in  susixH»ted 
cases,  tlie  absence  of  abscesses,  or  even  a  syphilitic  history,  may  aid  in  the 
diagnosis.  The  age  of  tlio  ]nitienl  is  often  significant.  Tulx^rculosis,  though  it 
may  occur  at  any  ])erio(l  of  life,  is  much  more  common  in  childhood  and  youth, 
whereas  sy])hi]is  of  the  vertebne  very  rareh'  occnrs  before  full  manhood  and 
may  be  delayed  until  an  advanced  age.    Wassermann's  reaction  may  be  tried. 

ACTINOMYCOSIS  OF  THE  VERTEBRAE 

The  bones  of  tlie  s])ine  are  a  rare  location  for  the  ray  fungus.  In  the 
cases  where  it  has  Ix^en  observed  the  infeetiou  has  connnonly  occurred  through 
the  nioutli,  the  esopliagus,  or  the  stomach;  occasionally  the  lungs.  Since  the 
disease  usually  develo])S  in  the  mediastinum,  it  commonly  spreads  upward  and 
downward,  involving  tlie  bodies  of  a  number  of  vertebra*.  The  bones  are 
destroyed  in  such  a  way  tliat  tliey  apjx^ar  as  if  worm-eaten.  Collapse  of  the 
body  of  a  vertebra*,  with  the  formation  of  a  kyphosis,  has  never  been  observed. 
In  a  certain  jiro])ortion  of  cases  the  rather  characteristic  boardlike  infiltration 
of  the  tissues  ap])ears  ujxm  the  back  and  is  liere  associated  with  a  marked  boggy 
edema.  I^pon  incision,  but  little  pus  escapes  as  a  rule ;  the  characteristic  gran- 
ules may  be  identified  under  tlie  microscoj>e.  In  the  cases  which  have  been 
observed,  symptoms  referable  to  pressure  u])on  the  nerve  roots  have  been  more 
marked  than  those  indicating  compression  of  the  spinal  cord.  In  most  of  the 
cases  the  diagnosis  of  aetinouiyeosis  has  been  made  by  the  discovery  of  the  cha^ 
acteristic  masses  of  fungus  in  the  sputum,  in  vomited  material,  or  in  some  other 
way,  before  the  symptoms  of  invasion  of  the  spine  have  been  present. 
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Varieties,- — Tiiiin*rs  uf  tlio  sjiinnl  vertebnv  are  not  rare.  Niiioty  per  cent 
nf  tJiem  arc*  malignant,  earoiiioHia  siml  sarcuuia,  Proliably  all  carcijiomota  of 
spinal  vertebra*  are  sfeoiulary  tnuiors.  Sarcomata,  on  the  other  hand,  are 
Hore  often  priinary  than  s*^*iinthiry. 

Carcinoma. — C'arfinonia  of  fhe  vrrtehni'  is  mure  frequent  in  feniah\^  than 
;  males.  The  mo.st  common  sites  of  tJie  priinarv  p;^r»>\vthft  in  females  are  the 
male  breast  ami  the  nterua.  Wliile  a  large  proportion  of  careinomata  are 
tatie,  a  eonsitlerahle  number  involve  tlie  vertiOira"  by  direct  extension  from 
l>oring  organs — thv  esn]ilui^is  or  the  stoinaeh,  for  example,  (jireinrmia 
lost  often  affects  the  vertebne  of  the  dorsal  and  himbar  regions.  The  growth 
of  the  infiltrating  ty])e.  When  tlie  tnm^r  is  nieta^tatie,  ffiri  of  cancer  develop 
the  8pi>ngy  tissne  of  the  Ixjdy  of  the  bone  and  spread  nntil  the  entire  body 
rf  the  vertebra  is  degtroyed,  with  the  exception  of  a  thin  outside  layer  of  bony 
issue.  In  some  cases  bnt  one  vertt^bra  or  S€>veral  adjacent  vertebra?  are 
Vdlved.  In  other  eases,  metastatic  tnmors  form  in  many  vertebni\  so  that 
fore  the  patient  dies,  tlie  entire  length  of  the  sjiinal  efiliinni  may  lie  the  scat 
^  cancer.  AVlien  the  bones  have  become  snfficiently  weakened,  colhipse  of  one  or 
of  the  vertebral  bodies  may  take  place,  either  snddenly,  as  the  result  of 
slight  injurv,  or  of  some  sudden  movenient,  or  gradually.  In  the  first 
Manee,  the  infiltrated  vertebral  IkkIv  suddenly  gives  way  with  the  formation 
on  angular  dofonnity  of  the  s]>inc  and  ihe  jmiduetion  of  a  kifphtis.  lu  some 
the  angle  made  by  the  two  segments  is  sharp;  in  others,  where  many  bones 
ire  softened  and  collapse,  the  angular  defonnity  produced  is  not  so  sharp  and 
k^'phosis  is  more  rounded.  Carcinoma  usually  remains  confined  to  the 
nes  themselves  for  a  long  period,  assuming  that  (lie  disf^ase  is  metastatic  and 
>t  a  direct  extension  frotu  a  carcinoma  in  the  vicinity  of  the  spine^  the  spinal 
id,  therefore,  invaded  in  most  cases  qnite  late,  if  at  alL  In  some  cades 
le  cord  is,  however,  compressed  Jiy  tnmor  masses,  and  u'^ually  tlie  nerve  roots 
fff*r  from  pressure  at  a  comparatively  early  period.  TJic  displacement  of  the 
llapsed  vertebne  may  cause  pressure  symptoms  due  to  the  narrowing  of  the 
inal  canal 

Sarcoma. — As  stated,  primary  sarcoma  of  the  s]une  is  not  very  rare,  though 
lany  cases  are  due  to  extension  of  sarcomata  originating  in  the  neighlxjring 
iseera*  or  in  the  ribs,  or  in  the  muscles.  All  the  different  varieties  of  sarcoma 
ve  Ijeen  observed  in  tlie  spine,  l>oth  as  primary  and  as  secondary  growths. 
Whereas  in  careinomata  a  pal|)able  tumor  is  rarely  produced,  in  sarcomata, 
nmr  masses  in  the  vicinity  are  often  formed^  even  when  a  growth  is  primary 
the  vertebne;  snch  that  they  may  he  accessible  to  vision  and  palpation,  or 
ve  pressure  symptoms  by  involvement  of  neighU>ring  organs.  Sarcrmia  of 
vertebne  is,  if  pc»ssible,  even  m<>re  malignant  than  carcinoma.  This  is  true, 
ally  of  melanotic  sarcoma*  I  have  seen  two  eases  in  wliich  a  section  of 
tire  spinal  cohmm  had  Ijcen  made  at  autopsy  and  where  the  sawn  sur- 


86 


DISEASES   OF  THE   SPINE 


faces  of  tlie  vorteLnp  looked  as  ihongli  tlioy  liad  l>of^n  niMied  with  lampWark,  so 
universally  diffused  was  the  frrowth  of  tmiior  tissue.  The  sarcomata  teud  to 
iiivadp  I  lie  sjiiiitil  (*Mnid  eiirlicr  lluni  do  riirritininatn,  and  to  involve  the  dura 
and  the  eord  itstdf.     In  some  cases  the  si>reiKl  uf  sareonia  outside  the  vertebra 

is  very  extensive,  so  that  large 
tumor  Huisseii  may  make  their 
way  to  tlie  surface  posteriorly, 
and  even  nlei^rate. 

Myeloma.  —  Myeloma,  a 
tnmc*r  ennipos<:»d  of  tissue  re- 
seu*Mnig  tlie  red  marrow  of 
the  l*«>nes,  may  ocr ur  in  the  ver- 
tel)ra»  as  in  otlier  liones.  Large 
tumor  masses  may  be  produced. 
See  Fig.  31  of  a  case  of  mye- 
loma observed  in  the  Xew  York 
Hospital.  Tbe  patient  was  un- 
der tlie  care  of  Dr.  L.  A.  Stira- 
8on.  The  myelomata  cause  con- 
siderable destruction  of  the 
vertebrae  Tbey  form  timior 
mas^\K  of  eonsiderahle  sijse  and 
jirodiice,  wlien  tlie  vertebne  in- 
voh'iMl  eollapse,  a  deformity  of 
the  back,  as  in  other  eases.  The 
cord  is  compressed  either  by  tbe 
tnmor  itself  or  by  the  displaced 
bones,  Altliousih  myeloma  10 
a  l>t*nign  gnnvtli,  it  occurs 
with  multi])le  locali7.ations  and  in  tlie  spine,  ends  fatally.  Albumoso  is  found 
in  tbe  urine.  It  was  observed  in  eleven  out  uf  nineteen  eases  eolleeted  by 
Thomas. 

The  following  is  a  brief  aljstrart  of  the  history  of  a  ease  of  myeloma  of  the 
spine  observed  in  tbe  New  York  irnspital  in  the  service  of  Dr.  L.  A.  Stimson. 
Tbe  patient  was  a  iiian.  aped  fifty,  who  first  emiie  to  tbe  hospital  in  nctol)er. 
1903.  In  June  of  tlnit  year  be  tiegan  to  suffer  pain  in  the  small  of  tbe  t>aek 
and  to  notice  that  the  muscular  power  in  bis  le^s  was  diminished,  so  that  he 
walked  unsteadily.  TTis  general  condition  at  this  time  was  good.  The  fol- 
lowing local  sijxns  and  sym[itoms  were  observed :  Tlicre  was  a  lamd  of  hyper- 
esthesia surrounding  tbe  body,  extending  from  the  level  of  the  fifth  to  the 
tenth  dorsal  vertebra\  There  was  some  rliminution  of  tactile  sensibility  in  both 
legs.  On  October  24th  he  was  operati-d  upon,  and  the  laminie  of  tbe  seventh 
and  eight! I  dorsal  vertebne  were  removed  on  tbe  left  side.  Tbe  bones  were  softened, 
and  Bouie  soft  tissue,  reseniljling  granulation   tissue,  was  removed  from   between 


Fid.  31. -^Myeloma  or  the  Spine. 
(New  York  Iloi^pital,  case  of  Dr,  L.  A.  Stimson.) 


I 

I 


1 


I 


TUMORS   OF   THE   SFENAL   VERTEBK.E 


87 


'the  transvc 


i}t  the   vertdi 


Unilc 


ih. 


icTosc'Ojie  tJji8  tissue  was 
fouud  to  resemble  hone  marrow,  and  the  dtagnosis  nP  myeloma  of  the  spina!  ver- 
tebrie  was  made.  The  patient  recovered  fruio  the  operalion  and  left  the  hospital. 
In  March,  1JJ04,  he  returned,  complaining  of  severe  pain  in  the  ahdomen  and  thighs. 
The  painful  area  was  hypcresthetie.  The  reflexes  iu  the  lower  extremity  were 
exaggerateth  The  patient  walked  with  a  shutHing  gait.  In  (Ktoher,  IIIOI,  he  was 
Buffering  from  extreme  pain  referred  to  the  course  of  tlie  lower  intercostal  nerves 
and  in  the  lower  portion  of  the  dorsal  region  of  the  hack.  Although  the  muRiailar 
power  of  his  legs  was  diminished^  there  was  no  total  paralysis  and  he  was  still 
able  to  walk,  though  with  great  diflieulty.  Movements  of  the  epinal  coluniD^  cough- 
ing and  sneezing,  caused  marked  increase  in  tfic  jiain.  On  XoveiidK^r  9,  1901,  he 
was  again  ojH'ratcd  up^m ;  the  transverse  pnuesses  of  the  seventh,  tlie  eight li,  and 
tht'  ninth  dorsal  vertebra?  were  removed  uf>on  the  right  side.  Tlje  boilies  of  these 
vertehr©  were  found  softened,  and  a  tumor  masis  as  large  m  a  walnut  was  removed 
from  the  spinal  canal.  His  symptoms  were  not  inifiroved  hy  this  operation,  and 
three  months  later  tjoth  legs  were  totally  paralyzed,  with  exaggerated  reflexes.  In 
^  September,  1005,  he  returned  to  the  hospitaL  There  was  loss  of  motion  aod  scnsa- 
■  lion  in  l)oth  lower  extremities.  The  anesthesia  extended  u])ward  as  far  as  a  line 
one  and  a  half  inches  above  the  navel.    Above  this  there  was  a  hand  of  hyperesthesia 

•  four  inches  wide.  There  was  complete  loss  of  control  over  the  bladder  aud  rectum. 
At  this  time  the  diseased  vertebral  hwlies  had  eollajjscd  and  a  marked  kyphotic 
prominence  wa?  present  in  the  mid-dorsal  n'gion.  To  the  left  of  the  s])inal  eolnrnn 
in  the  hack  there  was  a  soft,  semifluctuating  swelling,  evidently  composed  of  tumor 
fctiigpe.  He  died  on  Noveml>er  15,  1!)05.  The  illustration  (Fig.  31)  is  a  photo- 
Bnph  of  a  section  of  the  spine  at  the  seat  of  the  disease. 
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EciimucocciTS  Cysts. — ^Echinococeus  eysts,  though  very  rare,  have  k^cn 
obser\'ed  in  the  spine*  Thev  give  rise  to  consi<lerable  inmor  masses,  which  may 
cause  aKsorption  «tf  the  vertcbne,  deformity*  and  pressure  sTrT^nptotus,  A  diagiu)- 
sia  is  only  to  he  made  by  microscnpical  examination  of  the  contents  of  the  cysts. 

Bony  anh  CARTrLAoiNous  Tumors, — Bony  and  cartilaginous  tumors  are  not 
Tery  rarely  devehi^pod  in  the  spinal  vertebne.  Usually  they  are  cartilaginons 
tumors  wdiich  snbsef|nently  undergo  ossitiratinn.  They  produce  sym])toms  and 
liecome  important  only  when  they  grow  into  the  spinal  canal  and  compress  the 
spinal  coni,  or  are  so  situated  that  they  prtKlucc  pressure  u])on  the  nerve  roots* 

A  solitary  case  of  aTifjioma  of  the  vertchnr  was  reported  by  Gerbardt.  It 
produced  a  destructive  total  transverse  lesion  of  the  cord. 

Symptoms  of  Malignant  Tumors  of  the  Vertebrae. — The  symptoms  of  tumors 
of  the  vertehne  consist  of  twn  groups — namely,  ibose  prorluci^d  by  the  lesions 
of  the  Iwrnes  and  tln>se  prothieed  by  pressure  U]¥>n,  or  destrnctii»n  of,  the  spinal 
cnrd  and  the  spinal  nerve  roots.  The  signs  and  symptoms  referabh^  to  the  lumo 
rn  chiefly  two — pain  and  deformity.  Loealized  pain  and  tenderness  is  usually 
|in*s<*nt  over  the  diseased  vprtrd^ne,  althongh  il  may  l>e  entirely  aljsent.  In  most 
iw«  tlie  Incal  pain  is  increased  hy  motion  and  hy  pressure.  Tenderness  may 
l»r  innrked,  or  ahscnt  in  sr»me  cases;  while  the  s|>ontaneous  pain  is  vpty  great. 
The  tenderness  may  be  most  marked  over  the  spines  of  the  affected  vertebra^, 
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or  to  one  or  the  otlier  side  (Sclilesinger).  The  deformity  caused  by  the  destruc- 
tion of  the  vertebrffi  is  present  in  some  cases,  absent  in  others.  As  already 
stated,  sliarp  anguhir  deformity  is  less  apt  to  result  from  tumors  of  the  vertebne 
than  is  the  case  with  tulK»rculous  disease  of  the  same.  The  deformity  caused 
by  tumors  is  more  apt  to  1)0  a  marked  exaggeration  of  the  antero-j)OSterior  curve 
of  the  spinal  column.  The  prominence  in  the  back  is  rounded  rather  than 
angular.  As  stated,  such  (leff)rmity  may  fK'cur  slowly  and  gradually,  or  quite 
suddenly',  when  the  softened  lK)dies  of  the  vertebra?  give  way  and  collapse.  In 
addition  to  the  deformity  i)roduc»ed  by  dis])lacement  of  the  bones,  there  is, 
notably  in  sarcomata  and  in  Ixaiy  tumors  of  the  vertebra*,  a  deformity  caused 
by  the  j)resen(»e  of  tumor  masses.  Such  deformity  may  be  palpable  in  tjie  back, 
at  the  side  of  the  neck,  through  the  abdominal  wall,  in  the  j)harynx,  or  may  be 
felt  per  vaginam  or  i)er  rectumy  according  to  the  situation  of  the  tumor  in 
different  cases.  As  stated,  the  sarcomata  may  form,  as  well  as  the  myelomata, 
large  tumor  masses,  visible  and  palpable  in  the  back;  and  in  the  case  of  the 
sarcomata  these  may  even  ulcerate  through  the  skin. 

Symptoms  \)\v.  to  Pressure  Upon  the  Xerve  Roots. — ^Probably  the 
most  marked  and  characteristic  symptom  of  tumors  of  the  spinal  vertebra!^  are 
those  due  to  compression  of  the  sensory  nerv-e  roots.  They  consist  of  neuralgic 
pains,  usually  bihitoral,  and  of  f(»arful  severity.  In  the  earlier  stages  of 
the  disease,  the  neuralgias  may  occur  in  attacks.  The  pains  are  referred  to  the 
areas  suj)])lied  by  the  jiarticular  nerve  roots  affected.  As  time  grx?s  on,  the 
attacks  of  pain  become  more  frequent  and  more  severe,  and  in  the  later  stages 
pain  of  an  agonizing  character  is  felt  continually,  and  is  scarcely  to  be  con- 
trolled even  by  large  doses  of  morphine.  Associated  with  the  neuralgia  there 
is  often  spasmodic  contraction  of  groups  of  muscles.  Motor  paralysis  is  an 
infrequent  symptom,  although  it  may  occur.  The  symptoms  of  irritation  and 
compression  of  the  sensory  nerve  roots  are  ])resent  in  sixty  per  cent  of  the  cases 
of  malignant  growtlis  involving  the  vertebra*.  Symptoms  of  compression  of  the 
spinal  cord  usually  occur  quite  late  in  the  disease,  and  are  an  omen  of  fatal 
significance.  Life  is  usually  prolonged  only  a  few  weeks  after  their  appearance. 
The  symptoms  of  com])ression  of  the  cord  are,  paralyses  of  voluntary  motion, 
together  with  disturbances  of  sensation.  They  are  felt  bilaterally,  only  rarely 
unilaterally,  indicating  in  the  latter  case  the  involvement  of  but  half  of  the  cord. 
In  some  cases  the  symi>toms  of  compressicm  come  on  suddenly  and  are  due  to 
the  displacement  of  the  softened  vertebra*  and  compression  of  the  cord  by  the 
displaced  bones.  In  th(»se  cases  they  are  identical  with  the  symptoms  produced 
by  fractures  and  disloc^ations  of  the  vertebra*  due  to  injury.  In  one  case  imder 
my  observation  I  had  operated  upon  a  woman  for  carcinoma  of  the  breast 
There  was  no  local  recurrence.  One  year  later  the  patient  returned  to  the 
hospital  complaining  of  neuralgic  pain  in  both  upper  extremities.  Thei^  was 
a  marked  exaggeration  of  the  normal  ujiper  dorsal  and  lower  cervical  curves, 
and  the  paticmt  was  not  able  to  hold  up  her  head,  partly  on  account  of  the  col- 
lapsed vertebral  bodies,  partly  on  account  of  muscular  weakness,  and  partly  on 
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account  of  tbe  f^n^atly  iiicn'asoc!  iiain  when  llse  orrct  posting  was  assuuiPtl,  In 
the  course  of  Iwu  iiiontlis  tufiil   pariiplei^ia  slowly  (li'Vf"ln|H^(l   luid   within  six 

ks  fhtTOfifter  the  jiatient  was  dead. 

Diagnosis. — The  iliac^iusis  of  tiniinrs  af  the  spinal  vt^rlohm*  is  in  smiic  cases 
ensy^  ami  in  others  very  diffipiilt.  hi  the  eases  of  the  U^uiin  tuiimrs,  whether 
}v(ntx  or  eartilH^incnis,  tlie  dia^nosin  may  W  made  with  a  fair  th'^it^e  of  prolia- 
bility,  whiii  iiyiii]>touis  referahle  tu  the  hones,  the  m  rve  iNjiits,  antl  the  eurd  are 
present,  and  we  find  Ixiny  or  eartilaginons  tnniora  in  other  parts  of  the  body. 
The  occnrn^nee  also  of  .siieli  syniptoius,  when  w^e  Iiave  the  history  f>f  the  removal 
of  a  niali^nrnt  ^owth  from  some  other  part  of  tlie  ho<ly,  renders  the  dia^iosia 
of  siH'ontlarv  involvement  of  the  spinal  vertehra*  ex(*eedin^ly  ]in>hahle.  In  the 
al»8ence  i»f  such  a  history  w^e  may  for  a  lon^nr  time  he  at  a  h>ss  m  to  the  diasi^nosis. 
We  may  not  Ik?  aide  to  timl  the  primary  tumor,  sinee  it  may  lie  iti  a  hitlden 
situation.  We  arc^  nnirh  more  likely  to  mistake  a  malignant  growth  f*ir  tid)er- 
eiilous  caries  of  the  spine  than  for  any  other  disease.  This  distinction  is  tisually 
present.  In  fuhercufosi.s  of  the  spine  sitsprnsion  of  the  patient  rrJlet^'fi  or 
6top§  tlie  prain.  In  vialitjnani  tumors  t>f  the  verttdme  suspension  usually 
makes  the  pain  worse.  From  ordinary  neuralgias  and  neuritis  we  may  some- 
timc8  make  the  diagnosis  after  the  case  has  Ix^'cn  under  oljservation  for  a 
time,  from  the  fa(*t  tliat  ltie  pain  grows  worse  under  any  form  of  treatment, 
that  it  is  usually  Iiihiteral,  and  that  its  severity  is  usually  greater  than  in  ordi- 
nary affections  of  tlie  nervc»s.  In  regard  to  the  history  of  a  jirimary  gro\vth, 
it  is  to  l»e  Ixirne  in  mind  that  the  involvement  of  the  s{dne  may  oeenr  many 
years  after  such  a  growth  has  iM^en  removed,  and  that  the  nature  of  ihe  original 
operation  and  the  character  of  the  growth  removed  may  Ik?  nnkn^iwn  to  tlie 
patient.  It  is  not  always  easy  to  diflFerentiate  hetween  tumors  of  the  vertehrEC 
and  tumors  originating  in  the  spinal  canal  itself,  either  in  the  curd  or  its 
membranes.  The  most  impfjrtant  points  to  bear  in  mind  in  this  connection 
are,  tlie  way  in  which  the  different  groups  of  symptoms  apjiear.  In  tumors 
originating  in  the  bone  symptoms  referal)le  to  the  vertehne  themselves  may 
be,  and  often  are,  recognizal>le  at  an  early  date.  Symptoms  referable  to  the 
nerve  roots  commonly  follow,  and  lastly,  those  referalde  to  the  cord.  In  tumora 
arising  within  the  spinal  eanal,  sympitoms  of  irritation  or  eompressiiui  of  the 
nerve  rfnjts  are  usually  first  oliserved,  later  on  cord  symptoms,  and  symptoms 
produced  by  involvemc*nt  of  the  Ixme  apy)ear  later,  or  are  al^sent.  If  we  have 
a  histi»ry  of  the  removal  of  a  priuuiry  growth,  or  if  a  |)riTi»ary  growth  is  still 
present,  the  symptoms  referalde  to  the  s|>ine  are  pridmhly  due  to  involvement 
of  the  vertelme  rather  than  to  direct  involvement  of  the  cord  or  its  memhranes. 
If  tliere  is  no  history  of  a  primary  growth  and  a  tumor  develops,  evitlently 
connected  with  the  spinal  vertehne  and  visilde  or  palpable  as  a  considerable 
mass  in  tlie  back,  in  tfie  throat,  or  elsewhere,  a  diagnr^sis  of  sarcoma  is  proha* 
We.  The  prognosis  of  malignant  tumors  of  the  vertebra^  is  abs<diitely  bad- 
record  Jni;  tn  the  stari^ries  of  8tddesiu<!er,  (he  average  duration  of  life  in  car* 
einoiita  of  the  spine  after  the  lirst  api>earanee  of  ihe  symptoms  is  only  nine 
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and  one  half  months ;  in  the  ease  of  sareonia  eleven  months.  The  longest  dura- 
tion of  life  in  earcinoma  was  three  and  one  half  years;  in  sarcoma,  two  and 
one  half  years.  The  prognosis  of  benign  tumors,  whether  bony  or  cartilaginous, 
is,  of  course,  far  less  gloomy.  The  tumors  may  cease  to  grow  and  yet,  if  symp- 
toms of  irritation  of  the  nerve  roots  have  once  developed,  they  are  apt  to  remain 
permanently. 

mTRASPINAL  TUMORS 


Since,  from  a  diagnostic  jK)int  of  view,  we  are  usually  quite  unable  to  dis- 
tinguisli  tlie  patliological  cliaracter  of  intraspinal  tumors  before  cx]:x>sing  them 
by  ojKjraticm  or  autopsy;  and  since  the  symptoms  produced  are  very  largely 
due  to  pressure  upon,  or  destruction  of,  the  spinal  cord  and  the  nerve  roots; 
and  since  inflammatory  masses  may  prcKluce  identical  symptoms  with  the 
true  new  growths,  it  is  customary  in  discussing  the  diagnosis  of  intraspinal 
tumors  to  include  localized  inflammatory  processes,  syj)hilitic  or  tubercular 
granulomata,  parasites,  and  other  conditions  causing  definite  symptoms  of 
compression  or  destruction  ujwn  the  cord  or  its  nen^e  roots.  Intraspinal  tumors 
may  be  situated  outside  the  dura,  extradural;  inside  the  dura,  intradural;  or 
within  the  cord  itself,  intramedullary.  Such  tumors  are  much  less  frequent 
than  tumors  of  the  vertelme  in  the  proiK>rtion  of  one  to  two.  The  following 
table,  quoted  from  Schlosiugt^r,  gives  a  good  idea  of  the  characters  and  relative 
frequency  of  diflFerent  forms  of  intraspinal  growths. 

TABLE  OF  SPINAL-CORD  TUMORS 
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Among  the?  intraspinal  tiiiiidrs,  uiiili^iuuit  gnnvths  nrv  miidi  more  cnninion 
than  the  beuigii,  in  the  ratio  of  ton  to  one.  Among  those  the  most  common  ex- 
traniefitillary  growth  is  sarcoma,  and  after  that  tiliroma,  endotlielioma,  myxoma, 
and  li|w>ma  are  frequent  in  tlie  order  of  mention.  The  liponiata  are  often  as- 
soeiafed  with  eongenital  defeots  of  tlie  spinal  vertehne  (sjiimi  bifida).  Woolsey 
iili^*r\^t'd  one  case  of  intraspinal  nenrofibroma  with  similar  tnmors  elsewhere  in 
the  ImmIv,  and  a  few  other  siieh  eases  have  been  rofx>rted.  Among  ntliiT  exfradnral 
growths  may  Ix^  mentitiiieil  enehondi'Hinata^  nuissrs  <>f  tuU'n'uloiis  grarndntlnn 
tt^iie  and  tnW^n-uhir  aliwes^c^H.  Parasitio  evsts  ucetir,  bc»rli  rvstieerrns  and 
oehinoerH'eiis  eysts,  the  fiirmer  Wing  tlie  morn  enininom  i\on]ui  rani  tie  eyst?^, 
deniioids,  an^l  bit^alizefl  eolleetions  of  elear  iliiid  in  (lie  subaraelaioid  spaee  may 
oeeiir  and  may  prodnee  more  or  less  marked  sTOiptonis  by  |)n*ssure.  Among  tlie 
malignant  growths  carcinoma  and  sarcoma,  as  well  as  teratoma,  may  form  me- 
tastases outsiik*  the  dura.  There  tumors  tend  to  spread  up  and  down  the  spinal 
canal  and  very  rarely  pc*rforate  the  dnra,  nor  do  they  tend  to  compress  the  cord  at 
an  early  date,  so  that  the  only  symptoms  observed  for  a  long  time  may  be  those 
due  to  prt*ssnre  on  tlie  nerve  roots.  Among  the  intradnral  tnniors  a  eonsitierablo 
varietv'  have  lM<*n  observed,  as  may  l*e  seen  from  consnlti ng  S<'hlesinger's  table, 
Aiu«mg  the  sarcomata  nearly  all  the  forms  liav*^  !>eeii  observed  from  those  asso- 
ciated with  fihr*tma  and  myxoma  of  slight  maligmmcv,  to  the  most  malignant 
t\*|>es.  In  some  of  the  worst  cases  a  general  disseminution  nf  sarcoma  may  c>ccur 
in  the  pia  water,  even  as  far  as  the  interior  of  the  skidb  With  the  exception  of 
these  anti  the  neuromata  and  nenrofibronmta,  the  tmnors  are  nsnally  scditary. 

Syphilitic  gummatous  nodnles  may  oecim  or  in  other  cases  tlie  process  is 
more  like  a  diffuse  syiihilitic  meningitis.  The  gummata  usually  originate 
in  the  pia.  The  extradural  and  extramednllary  growths  rarely  ]x*netrate  into 
the  substance  of  the  cord,  since  the  pia  seems  to  furnish  a  strong  barrier  against 
fioeh  invasion.  The  intradural  growths  develop  fi>r  the  most  part  beliim!,  or 
behind  and  to  one  side,  of  the  cord,  TIjey  arc  frequently  encapsulated,  or  at 
least  can  be  separated  from  the  cfird  and  thr  dura  witliout  duiug  very  serious 
damage  to  either  structure.  The  tumors  originating  in  tbt*  s|jinal  cord  itself 
are  glioma,  sart^oma,  tnliercle,  gumma,  and  rarely  cysticercns.  The  sarcomata 
and  gunmiata  are  usually  tmnors  which,  having  deve]o{x*d  in  the  pia,  jierft^rate 
and  involve  tlie  cord  itself.     The  otbt^r  forms  originate  in  the  cord. 

The  most  frequent  situation  of  intras|jinal  tumors  is  in  the  dorsal  region 
and  next  in  the  cervical  region. 

Causation. — If  we  except  Hyjthilis,  tulK^rculosis,  and  the  metastatic  furms  of 
intraspinal  growth,  the  causation  of  these  timiurs  is  usually  obscure.  In  a  con- 
siderable proportion  of  eases  there  has  lieen  a  history  of  injury.  They  occur 
with  the  greatest  frequency  during  the  middle  dof^ich's  of  life,  the  only  excep- 
tion to  this  l>eing  tul»erculosis,  which  is,  of  course,  more  common  in  the  young. 

Symptoms,— The  symptoms  of  intraspinal  tumors  may  be  divided  into  two 

lips:  namely,  those  referable  to  the  nerve  roots  and  thc^sc  referable  to  pressure 
upon,  or  destruction  of,  tlie  cord.     Symptoms  referable  to  the  spinal  column 
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may,  or  may  not,  be  present,  but  they  are  rarely  significant  in  the  diagnosis. 
When  present,  they  consist  of  localized  pain  and  tenderness  on  pressure.  The 
symptoms  of  pressure  upon  the  nerve  roots  are  usually  tlie  first  to  appear  in 
extramedullary  growths.  Since  the  tumors  are  usually  situated  posterior  to 
the  cord,  the  sensory  nerve  roots  are  tlie  ones  first  affected,  and  indeed,  in 
many  instances,  symptoms  referable  to  tlie  motor  roots,  as  such,  are  often 
entirely  absent  throughout  the  disease. 

Sensory  Xkrvk-root  Pressure. — The  symptoms  of  sensory  nerve-root 
pressure  are  pain,  together  with  paresthesia  and  hyix?resthesia.  The  pain  is 
neuralgic  in  character.  At  first  it  may  be  localized  in  some  small  area  of  distri- 
bution, and  more  or  less  intermittent.  It  may  at  first  be  unilateral.  As  time 
goes  on,  it  becomes  more  severe,  constant,  and  of  an  agonizing,  lancinating, 
tearing  or  burning  character.  The  situation  of  the  pain  is  often  a  valuable 
aid  in  the  diagnosis.  After  it  has  existed  for  some  time  it  spreads  and  involves 
new  areas.  It  does  not  correspond  in  situation  to  the  course  of  the  peripheral 
nerves,  but  involves  an  area  which  corresponds  to  the  sensory  area  supplied 
by  one  or  more  sensory  nerve  r(X)ts.  Those  areas  w'ill,  of  course,  depend 
for  their  situation  upon  the  ])ortion  of  the  spine  involved.  This  pain  differs 
from  pain  of  ordinary  neuralgia,  from  the  fact  that  it  grows  worse  under 
any  form  of  treatment  and  that  tender  points  are  absent  along  the  course 
of  the  sensory  nerves,  and,  further,  that  it  is  sooner  or  later  bilateral.  Thus, 
double  sciatica  is  highly  suggestive  of  an  intraspinal  tumor.  When  one  or 
more  nerve  roots  are  destroyed  there  w^ill  be  diminished  tactile  sensibility  and 
later  anesthesia,  but  paresthesia  and  pain  persist.  This  is  true  even  when 
the  spinal  cord  itself  is  involved  (anesthesia  dolorosa).  In  addition  to  the 
pain  there  is  often  spasmodic  contraction  of  the  muscles.  As  the  tumor  grows, 
new  nerve  roots  are  involved  and  new  painful  areas  develop  in  consequence. 
The  pain  and  hyperesthesia  are  terribly  severe.  They  are  increased  by  the 
slightest  motion,  so  that  these  patients  try  to  hold  themselves  as  quietly  as 
possible.  Coughing  and  sneezing  render  the  pain  much  worse.  In  the  painful 
areas,  herpes  zoster  not  infrequently  develoj)s.  Owing  to  the  fact  that  the 
tumors  occur  on  the  posterior  surface  of  the  cord,  muscular  cramps  and  twitch- 
ing may  long  be  absent  or  not  ap})ear  at  all. 

Cord  Symptoms. — The  period  during  which  the  symptoms  are  entirely  re- 
ferable to  the  nerve  roots  varies  much  in  different  cases,  according  to  the  char- 
acter and  rapidity  of  growth  of  the  tumor.  Cord  symptoms  may  be  absent  for 
months,  or  even,  in  certain  cases,  for  years.  The  symptoms,  w^hen  they  appear, 
vary  according  to  the  portion  of  the  cord  involved.  They  consist  of  motor 
and  sensory  paralysis  and  in  changes  in  the  reflexes,  and  are  due  to  compression 
or  destruction  of  the  cord.  They  are  commonly  divided  into  direct  and  indirect 
symptoms.  The  direct  s^'mptoms  are  those  due  to  compression  or  destruction 
of  the  cord,  and  may  be  the  immediate  cause  of  death,  as,  for  example,  if  the 
tumor  be  situated  in  the  cervical  region,  paralysis  of  the  phrenic  nerve  may 
produce  a  fatal  result.     The  motor  paralysis  usually  develops  first  in  the  feet 
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and  advancea  slowly  or  rapidly  upward.     Tlici  i5en,sorj  paralyses  are  iLsiuiIly 

delayed  and  only  reach  the  sauie  grade  as  the  inotnr  paralyses  late  in  the  disease 

in  many  cases.     The  paralyzed  rriusclesi  undergo  atrojihy,  with  the  reaction  of 

R  degeneration  in  the  niiLsdes  whose  centers  are  destroyed.     The  tendon  reflexes 

H  in  the  groups  of  paralyzed  niiLselesi  are  lost.      The  sensory  symptoms  eonsist 

Bof  anesthesia,  whieh  may  l>e  aecompanied  hy  loss  of  pain  and  temperature 

■  siense,  or  tliese  may  exist  witlioiit  anesthesin.     The  ififhrccl  s]nnal  symptoms 
'  from  pressure  upon  considerahle  areas  of  the  eord  consist  of  paralysis  of  the 

bladder  and  rectum^  with  exaggeration  of  the  motor  reflexes,  The  paralysis 
B  may  be  bilateral  from  the  start,  or  in  other  cases  only  half  of  the  cord  will 
™^l>e  involved  at  first,  and  the  paralysis  may  remain  for  a  time  imi lateral    Since 

the  tumor  frequently  first  involves  one  side  of  the  cord,  there  may  be  Brown- 

■  Seqnard  paralysis,  and  the  anesthesia  naturally  first  in%^olves  that  side  of 
the  body  opposite  to  the  tumor.  The  vari<>us  forms  of  seosibility  may  be  dis- 
tnrbed  in  a  variety  of  ways.     The  disiiirljanw  usually  begins  in  the  feet  and 

[extends  gradually  u[)ward.  The  loss  of  sensation  is  usually  partial  at  first, 
•«nd  all  forms  4if  srusihility  may  he  diniinishi'd,  ur  in  other  cases,  while  all 
I  forms  are  tliminished,  they  nrv  not  diminished  to  the  same  exteut,  A  painful 
Igirdle  sensation  is  often  pi'esent  near  the  level  of  the  tumor;  as  was  true  in  the 
{case  of  myeh^ma  oecurriiig  in  the  New  Ynvk  ITospitab  Avhicli  had  compressed 
cord.  Such  a  painful  area  may  he  hyjx^restlietic.  If  the  tumor  is  in  the 
ieal  region  anywhere  above  the  first  dorsal  segment,  there  may  result 
parMlysis  of  the  s^Tnpatltetic  in  the  neck,  with  narrowing  of  the  palfwdiral 
K  fissure  and  sweating  of  oue  side  of  the  face.  It  is  tii  Wj  bonio  in  mind  that, 
Hii'hile  SjKi^iic  f}nrahjsis  is  produced  by  tumors  in  the  upper  portions  of  the 
Hsptnal  eanab  such  is  nf>t  the  case  in  tumors  of  the  himhnr  refjion.  Tumors 
Hbere  situated  causes  atrophir  flaerid  paralysis,  Avith  absence  of  reflexes.  Tumors 
"of  the  Cauda  erjuina  also  produce  flaecirl  ^larulysis  f>f  the  legSj  paralysis  of  the 
bladder  and  rectum,  and  widespread  neuralpie  pain  in  the  lower  extremities. 
^An  already  stated,  symptoms  referable  to  the  spine  itself,  such  as  rigidity, 
[l*ie«lia*d  tenderness  an<l  pain,  mwy  l)e  present  or  absent.  If  they  are  |>resent, 
I  they  may  give  a  valuahh*  iiint  as  to  the  situation  wi  tlie  tinuor.  In  tumors  of  the 
1116  mei-hillaris  the  symptoms  often  develop  quite  rapidly,  pain  is  less  marked 
ipe  than  in  timiors  of  the  cord  ahove,  or  the  cauda  below,  anesthesia  may 
"develop,  or  there  may  l>e  dissociated  sensory  disturbances,  tactile  sen* 
satjon  being  preserved. 

Protasis. — The  prognosis  of  intraspinal  tumors,  if  we  except  syphilis  and 

fol>en"ul<»His,  which  may  improve  or  get  well  under  suitable  treatment  in  time, 

]3  absolutely  bad,  unless  the  tumors  are  so  situated  and  of  such  a  cliaracter 

that  tliey  can  lie  removed  by  surgical  f^|»c*ration.     Death  occurs,  sooner  or  later, 

[in  ever>*  case,  after  a  |>eriod  whii'h  rqijx^ars  to  k^  quite  variable.     Starr  gives 

Ithe  averagi*  duration  of  life  as  sixtoi*n  uumths,  but  life  has  sometimes  lieen  pro- 

[itiitged  for  a  num1)er  of  years.    The  higher  the  p>8ition  of  the  tumor  in  the  spinal 

Fcajial  the  worse  the  prognosis. 
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Diag^Ofldi. — ^The  diagnosis  of  the  presence  of  a  spinal  tumor  can  usually 
be  made  fairly  early  and  with  a  fair  degree  of  certainty.  Among  the  im- 
portant questions  to  be  answered  in  the  diagnosis  are 

1.  Is  a  spinal  tumor  present? 

2.  Is  the  tumor  solitary  or  multiple? 

3.  What  is  the  situation  of  the  tumor? 

4.  What  is  its  character  ? 

1.  It  is  difficult  to  make  the  diagnosis  of  the  presence  of  an  intraspinal 
tumor  in  some  cases;  easy  in  others.  Suggestive  of  an  intraspinal  growth  is 
intense  and  persistent  neuralgic  pain,  limited  in  its  distribution  to  the  areas 
supplied  by  one  or  more  root  zones.  As  stated,  under  spinal  tumors,  the  tender 
areas  along  the  course  of  iK*ri[)heral  nerves  are  absent.  A  bilateral  distribution 
favors  the  existence  of  an  intraspinal  growth.  Absence  of  tender  points  over 
the  vertebra^  and  increase  in  the  intensity  of  the  pain  on  motion  are  suggestive 
of  an  intraspinal  growth.  Tuberculosis  of  the  vertebrse  is  characterized  in 
general  by  a  more  rajiid  course  than  we  see  in  spinal  tumors.  The  nervous 
disturbances  arc  usually  bilateral  from  the  start.  There  is  often  fever  in  the 
evening,  the  urine  in  many  cases  contains  peptone,  the  patients  are  usually 
children  or  young  adults.  The  develojiment  of  kyphosis  of  the  character  almost 
peculiar  to  tulxrculous  disease  will  usually  suffice  to  exclude  an  intraspinal 
growth.  In  tuberculosis  the  occurrence  of  abscess  is  common;  and  if  under 
appro])riate  treatniont  improvement  occurs,  we  may  be  quite  sure  that  a  spinal 
tumor  does  not  exist. 

2.  If  the  tumor  is  solitary,  the  neuralgic  symptoms  will  at  first  be  limited 
to  a  circumscribed  area.  If  several  regicms  are  involved  by  different  tumors, 
or  if  the  process  is  diffuse  and  not  circumscril:)ed,  several  areas  will  be  the  seat 
of  pain,  and  these  may  point  to  widely  different  localizations  in  separate  nerve 
roots. 

3.  Extradural,  intrasjiinal  tumors  are  more  often  malignant  than  benign. 
They  tend  to  extend  up  and  down  the  dura  quite  rapidly  and  thus  progressively 
to  involve  more  and  more  sensory  nerve  roots  before  they  cause  pressure  symp- 
toms upon  the  cord.  Such  root  sym])toms  may,  as  already  stated,  last  for  a 
long  time,  without  the  addition  of  cord  symptoms.  The  extradural  growths 
are  also  more  apt  to  involve  the  bone  and  produce  symptoms  referable  to  the 
spinal  colunm  than  are  intradural  or  intramedullary  growths.  Because  the 
former  are  more  commonly  malignant,  the  whole  course  of  the  disease  is  apt 
to  be  more  rapid  and  to  cause  death  at  an  earlier  period.  Thus,  notably, 
if  the  tumor  within  the  spinal  canal  is  metastatic,  there  may  be  tumors  in 
other  situations,  or  the  patient  may  soon  exhibit  the  signs  of  a  cancerous 
cachexia.  In  many  of  these  cases  tlie  X-rays  may  do  much  to  clear  up  the 
diagnosis,  as  is  also  tlie  case  in  tumors  of  the  vortebra\  In  every  doubtful 
case  they  should  be  used  at  the  earliest  possible  moment.  In  extradural  tu- 
mors the  root  symptoms  are  more  apt  to  be  bilateral,  or  soon  to  become  so, 
than  is  the  case  with  intramedullary  growths.     Still,  with  all  these  aids  in 
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diagnosis,   it  is  often  impossible  to  say  whether  a  tumor   is  extradural   or 
intradural. 

4.  It  is  rarely  possible  to  infer  with  certainty  before  operation  the  charac- 
ter of  an  intraspinal  growth.  If  there  are  tumors  situated  elsewhere  in  the 
body,  this  circumstance  will,  of  course,  render  it  extremely  probable  that  the 
spinal  tumor  is  of  the  same  character.  If  the  progress  of  the  disease  is  ex- 
tremely slow,  the  probabilities  are  that  the  tumor  is  benign.  If  spina  bifida 
coexists,  the  tumor  is  probably  a  lipoma.  A  distinct  history  of  syphilis  renders 
the  j)resence  of  a  gumma  extremely  probable.  In  all  cases  we  should  carefully 
question  the  patient  as  to  a  previous  history  of  any  surgical  operation  in  the 
past  for  the  removal  of  a  growth,  or,  if  he  is  ignorant  of  the  character  of  a  pre- 
ceding operation,  we  should  spare  no  pains  to  inform  ourselves  of  the  facts.  The 
diagnosis  of  intraspinal  tumor  having  been  arrived  at,  the  probability  is  in  favor 
of  sarcoma  rather  than  anything  else,  since  this  type  of  growth  is  more  common 
than  any  other.  The  accurate  diagnosis  of  intramedullary  tumors  is  the  most 
difficult  to  make.  In  these,  root  symptoms  may  appear  late  or  not  at  all,  and 
the  early  symptoms  are  more  apt  to  be  of  a  character  pointing  to  a  lesion  of 
the  spinal  cord  itself.  Dissociated  paralysis  of  sensation  is  common  in  intra- 
medullary growths.  The  localization  of  tumors  of  the  spinal  cord  must  be 
made  from  a  knowledge  of  the  distribution  of  the  several  spinal  segments  and 
of  the  nerve  roots.  The  details  have  already  been  given  under  injuries  of  the 
spine.  In  a  general  way  the  surgeon  will  always  do  better  by  calling  in  a 
skilled  neurologist  to  aid  him  in  the  diagnosis,  since  few  surgeons  possess  the 
necessary  knowletlge  and  special  skill  requisite  to  properly  examine  and  inter- 
pret the  signs  and  sjTuptoms  in  these  cases. 


CHAPTER   IV 

CONGENITAL  ANOMALIES  OF  THE  SPINE 

HYDRORRHACmS   (SPINA  BIFIDA) 

During  embryonic  development  there  forms  wipon  the  dorsum  of  the  em- 
bryo a  groove  in  the  ectoderm,  the  medullary  groove,  which  gradually  becomes 
more  marked  until  it  forms  a  deep  sulcus.  The  epiblastic  walls  of  this  groove 
gradually  arch  across  and  finally  become  united  ix>steriorly  in  such  a  manner 
that  the  groove  is  converted  into  a  canal,  forming  the  epiblastic  lining  of  the 
central  canal  of  the  spinal  cord  below,  and  the  lining  of  the  ventricles  of  the 
brain  above.  The  nerv^ous  structures  themselves,  the  membranes  surroimding 
the  cord,  the  sj)inal  vertebra?,  and  the  muscles  of  the  back  and  connective  tissues, 
are  develoj)ed  from  the  mesoderm ic  layers  of  the  embryo.  In  certain  cases  the 
epiblastic  layers  from  either  side  fail  to  unite  completely  upon  the  dorsal 
asj)ect  of  the  medullary  groove.  The  spinal  canal  and  its  membranes  thus 
reuiain  o]x>n  posteriorly.  The  spinal  canal  then  forms  a  mere  gutter.  The 
condition  is  known  as  rachisrhlsis. 

In  some  cases  the  failure  of  these  layers  to  unite  may  involve  the  entire 
length  of  the  spinal  canal,  in  which  case  the  condition  is  known  as  total  rachis- 
chisis,  or  it  may  involve  an  area  corresponding  to  the  ix)sition  of  two  or  three 
vertebra*,  in  wliicli  case  it  is  known  as  })artial  rachischisis.  The  closure  of  the 
medullary  groove*  begins  in  the  u])])er  dorsal  region  and  advances  in  both  direc- 
tions. The  lowermost  ])ortion  of  the  canal  closes  last,  and  in  this  region  there 
occur  most  often  the  ])artial  failures  of  nnion.  In  those  cases,  characterized  by 
V.  Recklingliausen  by  the  title  of  o})en  myelomeningoceles,  there  is,  of  course, 
an  absence  of  skin  over  the  seat  of  the  defect.  The  structures  contained  in 
the  sjnnal  canal  bulge  posteriorly  into  this  s])ace.  In  the  median  line  lies  the 
imperfectly  develo])ed  spinal  cord  appearing  like  a  smooth  red  band  upon  the 
surface  of  the  pia,  the  latter  recognizable  by  its  vascular,  glistening,  or  velvety 
surface.  At  the  upi^er  and  lower  border  of  the  cleft  a  dimple  may  sometimes 
be  recognized  indicating  the  position  of  the  central  canal  of  the  spinal  cord. 
This  area  where  the  pia  lies  exposed  is  known  as  the  zona  medullovasculosa. 
Upon  either  side  of  this  surface  the  pia  is  covered  by  epidermis,  giving  it  the 
appearance  of  a  recent  scar.  This  area  is  knowTi  as  the  zona  epitheUoserosa. 
Outside  of  this  the  dura  and  pia  gradually  merge  into  the  surrounding  normal 
skin.  The  imperfectly  developed  structures  here  described  may  bulge  promi- 
nently above  the  level  of  the  back,  constituting  a  tumor  of  some  size. 
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Tn  these  oases  of  ^»ik*ii  niTelonienitigt^eele  iiifaiils  du  not  hm^  survive.  Puru- 
lent  infection  of  the   surface  of  the   pia    takes  plaee,   deatli  oueurriiig  froui 

*XDemngitis  and  fiepeia.  The  cord  X8  in  most  eases  imperfeetly  developed  and 
the  children  are  often  horn  witli  total  or  partial  paralysis  of  the  lower  extremi- 
ties, together  with  paralysis  of  the  Uadiler  and  re(?lunu  In  another  group  of 
cases  the  epihlastic  layers  from  either  side  unite  ujxjn  the  dorsal  asjiect  of  the 

j  medullary  growth,  tlnis  separating  the  integument  of  the  hack  on  the  one  hand 
from  tlie  h'uing  meinhrane  of  the  spinal  eaiial  on  the  otlier,   hut  the  fusion 

I  Stops  at  this  [xiint     Xoriuallvj  after  the  fiit^inn  has  prweeded  as  far  as  this,  the 

I  mesoblastic  structures — -namely,  the  laminie  of  the  vertehne,  the  nmseles,  and  the 
other  structures  whieh  go  to  make  up  the  wall  of  t!ie  haek-^approaeh  one  another 

ifroni  either  side,  meeting  in  the  median  line  and  f<»reing  their  way  ht*tween 
tlie  epihlastic  layers  which  const itnte  the  skin  of  the  hack  pt*steriorly  and  the 
lining  of  the  spinal  canal  in  front.  Tn  certain  cases  this  complete  fusion  does 
not  take  place,  and  in  these  the  medullary  gi*t>ve  is  occu|>ied  posteriorly 
merely  by  the  epithelial  covering  of  the  integuuient  hchind  and  the  epithelial 
lining  of  the  spinal  canal  in  front.  Thus»  the  spinal  canal  conies  to  he  closed 
merely  by  a  thin  meuihrane  fru-med  of  the  two  epihlastic  layers. 

The  above  is  the  most  ratifjnal  explanation  of  the  congenital  deformities 
of  the  back  commonly  grouj>ed  under  the  general  title  of  spina  hifida.     From 

I  the  above  it  can  thus  lie  readily  understood  that  if  the  s]>inal  canal  remains 
€?ompIetely  open,   no  union  whatever  occurring  between  the  epitlennic  walls 
of  the  groove,  there  is  always  in  addition  a  failure  to  unite  of  the  integument 
of  the  backy  and  also  a  defect  in  the  bony  walls  of  the  spinal  canal.     In  very 
rare  eases,  possessing  no  surgical  interest,  tbe  cleft  lies  ventrad  to  the  spinal 
j      eanah     If,  on  the  otlicr  hand,  a  central  canal  is  furuie<l  with  eomplcte  closure 
Hpo^teriorlVy  then  the  integumentary  covering  of  the  liack  is  also  complete.     In 
the  latter  group,  nevertlieless,  there  may  l>e  arrest  or  faihu"e  of  dcvelojinient 
I      of  the  various  mesi^blastic  stniftures  which  go  to  forui    the  cover! tigs  of  the 
Bapinal  cord  behimL     If  the  union  f^f  the  dura  is  incomplete,  there  is  nanally 
^■abo  a  defect  in  the  laniimc  of  the  vertcbni'.     The  varitins  degi'«rf*s  of  (h'fects 
"commonly  groupc^d  under  the  general  lunul  of  spina  bifida  are  three,  thtaigh 
aometimeg  two  typc^s  of  defect  may  exist  in  the  same  individual.     They  are 
^ft(l)  spinal  meningocele,  (2)  myeloiHcningo<'cle,  (?])  niyeloeystocele,  also  known 
^Bm  STringomyelocele.     A  condii  nation  of  the  third  group,  together  with  n  ten  in- 
^^llpele,  also  occurs.     It  is  known  as  myelocystomeningocele.     lu  all  these  gruups 
there  is  present  a  defect  in  the  bony  canal.     Generally  s|K*aking,  they  all  have 
this  in  coraraon,  that  the  child  is  bom  with  a  tumor,  usually  in  the  lower  [lart 
of  the  back  in  tlie  median  line.     The  tumor  is  more  or  less  rounded  or  globular 
in  altape,  contains  fluid,  spinal  membranes  or  nervous  structures,  and  connuuni- 
cates  with  the  interior  of  the  spinal  canal. 
I  Ke&ingocele. — ^It  is  possible  that  a  meningocele  may  make  its  way  IxL'tween 

^nhe  arches  of  normal  vert ebne.     Such  an  occurrence  is,  however,  very  rare.     In 
Kmost  of  the  cases  of  pnre  meningocele  the  cleft  in  the  vertebrae  is  narrow,  there  is 
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a  lieniial  prntriisir*n  of  tlio  araolmoicl,  wbit-li  l»eoomos  distended  with  fluid  and 
fonn*  u  Biiigk*  glfdadar  cavity  e<tvi'i'fd  hy  iiuruuil  skin.  Tlie  cleft  ill  the  l»one 
is  narrow,  and  if  the  tiiiu^ir  fMrituMl  in  tlM-  hack  i^^  of  eonsiderahle  size  and  under 
some  ten&ion^  it  may  n«pt  l)e  possihh^  to  detect  tlie  defeet  in  tlio  piHtcrior  wall 
of  the  vertebral  e(4inim  hy  yiuliiatimi.  In  sutae  eai^^s,  h*i\vevrr,  it  will  lie  po*- 
sible  to  make  nut  that  the  neek  nf  the  sae  is  etmstrieted  and  narrow.  The  cleft 
in  tlie  bone,  if  distingiiishahle,  will  lie  found  to  one  si<]e  of  the  median  line. 


^o.  32. — SprNA  Bifida,  MK.NiN«;fK'Ki.r.    Operative  rt»covery. 
(("{t.Hf  of  }ir.  WiiK  X  tVjwn*'?*.) 


Fio.  33. — SpixAi.  Mi:ninoihki-i:, 
(rimwtiig  In    hr.  \i.  8.  liarniigtr) 


I 


Hyelomeniiigooele. — Sume  of  the  eharaeter?;  of  iiiyelorm  ningooole  have 
ahfjuly  Ih-c'ii  lurnlioiH^iL  The  eleft  in  llie  vertehne  is  always  iiuieh  wider  than 
in  the  preceding  form  and  nsually  involve.s  a  failure  of  nnion  in  three,  foiir» 
or  more  vertrhnr.  The  sae  is  tjuieh  hroiuler  at  the  Itast^  and  may  l>e  sulMHvi<letl 
into  several  lueuli.  Tlte  herniated  struetures  Wdonglng  in  the  spinal  canal, 
tlie  eord,  or  the  nerve  roots,  sometimes  the  caiida  equina,  are  often  spread  out 
iijKm  the  dorsal  siirfaee  of  the  sac  and  may  fretpiently  lie  distinguished  through 
their  thiii  eovering.  A  flimjOe  over  the  snuimit  of  the  swelling  is  often  observed 
at  the  jKiint  t>f  attaehment  of  the  s]iina!  eord.  The  nerve  rrjots  traverse  the 
wall  of  the  sae  in  loops  on  their  way  to  reaeli  the  intervertebral  foramina.  The 
gemcTal  sha]ie  of  the  sae  is  broader  and  flatter  than  is  the  ease  with  meningo- 
ec^Ies,  rpm  the  summit  of  tlie  swelling  a  su|H-rtieial  ulec^rated  surface  is  com- 
nioidy  observed. 

Myelocystocele.— In  myelm-ystoede.  assoeiated  with  the  eleft  in  tlie  verte- 
brce  and  the  inii>erfect  fusion  of  the  struetures  of  the  back  in  the  median  line, 
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there  is  a  dilatation  of  the  central  canal  of  the  cord  by  serous  fluid.     As  the 
result  of  pressure  the  structures  of  the  cord  undergo  atrophy.     The  skin  cover- 
ing of  these  tumors  is  usually  thinned  out  and  often  becomes  adherent  to  the 
underlying  arachnoid,  either  as  the  result  of  infection,  or  from  adhesions  and 
changes  in  nutrition  produced  by  pressure.     The  sac  observed  posteriorly  con- 
tains few  n(»r\'0us  elements,  since  it  consists  of  the  distended  central  canal  of 
the  cord.     The  dura  does  not  enter  into  the  formation  of  the  sac  in  these  cases. 
The  cleft  in  the  bones  in  myelocystocele  is  often  quite  narrow  and  is  frequently 
eitnated  on  one  side  of  the  median  line.     Children  bom  with  this  defect  often 
exhibit  other  congenital  deformities,  such  as  clul)-feet,  cun^atures  of  the  bones 
of  the  extremities,  an  abnormally  short  or  lx»nt  s])inal  column,  partial  or  com- 
plete failure  of  fusion  of  the  structures  normally  uniting  ventrad  to  the  spinal 
eolumn,  the  bladder,  the  intestine,  etc.     As  the  result  of  pressure,  inflammation 
and  ulceration  of  the  8urfac(»  of  the  sac  commonly  occurs,  and  such  a  sac  may 
even  burst  externally.     Usually  the  nervous  mechanism  of  the  cord  is  seriously 


Fia.  34. — Spinal  Meningocele.     (Ctusc  of  Dr.  Hitzrot.) 


interfered  with,  though  in  rare  cases  it  may  1k»  fairly  well  preserved.  Myelo- 
cvstfjcele  may  Ix)  coml)ined  with  meningocele  and  the  myelocystocele  may  lie 
wholly  or  partly  dorsad  or  ventrad  to  the  meningocele.  Whichever  position  the 
''•T'l  takes,  with  reference  to  the  meninf!:ocele,  atrophy  of  the  cord  with  extensive 
|'aralysc»s  of  the  extremities  and  usually  of  the  bladder  and  rectum  are  com- 
uiuuly  present.  The  structures  of  the  cord  are  usually  forced  out  of  the  cleft  in 
^lj<.*  spinal  column  and  lie  ujxm  the  dorsal  surface  of  the  meningocele,  or  a  por- 
tion of  the  cord  may  lie  ventrad  and  another  portion  dorsad  to  the  meningocele. 


100  CONGENITAL  ANOMALIES   OF   THE   SPINE 

Spina  Bifida  Occulta. — Spina  bifida  may  occur  in  any  region  of  the  back, 
but  it  is  most  common  in  the  lumbar  and  sacral  regions.  In  certain  forms, 
although  a  defect  exists  in  the  bones,  there  is  no  protrusion  of  the  cord  or  its 
membranes.  The  condition  is  known  as  spina  bifida  occulta.  A  common  char- 
acter of  this,  together  with  the  other  forms  in  case  the  individual  sur\nves, 
is  the  growth  ui)on  the  surface  of  the  skin  overlying  the  defect  of  an  unusual 
quantity  qf  hair.  Not  infrequently,  also,  the  skin  may  exhibit  evidences  of 
cicatricial  contraction.  The  presence  of  an  overgrowth  of  hair  in  this  region 
is  always  suggestive  of  spina  bifida.  I  saw  a  woman  in  the  Xew  York  Hos- 
pital who  had  a  growth  of  hair  over  the  lumbar  and  sacral  regions  covering  an 
area  as  large  as  the  palm  of  a  man's  hand.  The  hair  was  thick,  long  and  black. 
While  no  external  tumor  existed,  there  was  a  slight  congenital  defect  of  the 
spinal  vertelmv  in  this  region.  The  patient  added  to  her  income  by  exhibit- 
ing this  jKKuiliar  growth  of  hair. 

Spina  bifida  o<»curs  ran»ly  in  the  ct^r\'ical  and  dorsal  regions.  Spinal 
meniugfKvle  <x*eurs  more  often  in  the  sacral  region  than  in  any  other. 

Symptoms. — While  many  eases  of  meningoi»ele  produce  no  definite  symp- 
toms father  than  the  ])r(»st'nee  of  a  tumor  having  the  characters  already  men- 
tioned, in  some  tlu»re  (»xists  also  weakness  or  paralysis  of  the  muscles  of  the 
lowtT  extriMuities  and  interfert»mv  with  the  functions  of  the  bladder  and 
nvtum.  Still,  these  latter  symptoms  are  more  commonly  observed  in  myelo- 
oystixi^le,  '^^siviated,  as  alri'ady  stated,  with  other  congenital  deformities.  The 
cases  in  which  no  fusion  has  occurred  and  where  the  central  canal  of  the  spinal 
ci^nl  nMuains  wholly  or  partly  ojxm  are  in  general  of  no  surgical  interest  They 
may,  as  a  rule,  l>e  nvi^gniztMl  at  a  glance.  Such  children  are  almost  never 
viabh\  In  otluT  eases,  the  presencn^  of  a  tumor  in  the  median  line  of  the  back 
of  an  infant  is  always  suggestive*  of  the  presence  of  spina  bifida.  Some  of 
these  eas<»s  elos4»ly  resemble  a  mere  lipoma  in  this  situation,  but  the  surgeon 
should  always  l>e  cautious  in  making  sueh  a  diagnosis  when  the  tumor  exists 
in  the  madian  line  and  in  th«»  lower  ]>ortif>n  of  the  back. 

In  st»nu^  castas  tlu*  eli^ft  in  the  Ixnies  can  1h*  felt :  in  others,  on  account  of  the 
size  or  iHKsition  of  the  tumor  and  the  narnmness  of  the  cleft,  it  cannot  If  the 
child,  when  fii-st  stvn,  is  of  sueh  an  age  that  the  <^sification  of  the  vertebrsp 
is  fairly  wi^II  advanetMl,  an  X-ray  pietun^  will  gn^atly  aid  in  the  diagnosis  by 
showing  a  failure  of  tlevelopmeiit  of  iH^rtain  vertebnv,  and  sometimes  in  addi- 
tion the  ]in\senet^  of  abut^rmally  ]^huvd  Ixmy  elements.  (See  Sacroccygeal 
Tumors. ^  If,  on  the  other  haml,  the  Indues  are  still  largely  cartilaginous,  the 
X-ray  will  not  aiil  in  the  iliagutv^is.  The  i^mgimital  character  and  position 
of  the  tumor  will  always  Iv  suggt^stive.  If,  as  usual,  the  tumor  contains  fluid, 
ivughing,  straining,  and  other  movements  whieh  inon^ase  the  tension  within 
the  ivrt-bnvsj^inal  eanal  will  W  folhmvd  by  an  inen^iso  in  size  or  in  the  ten- 
sion of  the  tumor.     In  all  the  varieties  the  ^NMitained  tluid  is  cerebro-spinal  fluid. 

The  ditTen^ntiatii^n  IvtwiH^n  the  several  forms  of  spina  bifida  is,  ho\TOver, 
in  many  instanws  extriMiiely  ditlioult.     As  stateii,  the  complete  defts  where 
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fusion  has  taken  place  are  very  easily  recognized,  and  tlic  same  is  true  of 
of  the  myelonieningrnxdes  in  which  the  skin  is  wanting  over  the  central 
>rtioii  of  the  sac.     In  the  niyeh>meningot!eleSj  pressure  npon  tlie  tumor  may 
[render  the  child   unconscious,   or 


» 


,      In 
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partly  so,  Iii  those  eases,  also, 
ich  pressure  will  cause  an  in- 
cr*»«)«ie  of  tension  at  tin*  fnnlamds 
of  the  skull,  and  sneli  incr<.'ase  of 
tenaion  will  be  more  marked  in 
tills  group  than  is  the  ease  with 
meningtxxdes.  In  the  former, 
ilso,  paralyses  of  the  extremities 
and  of  the  bladder  and  rectum  are 
much  more  commonly  observed. 
In  some  of  the  myelomc^ningo- 
les,  if  the  sac  he  illuminated  by 
transmitted  light,  it  will  some- 
times be  pcjssible  to  see  ner\*e  rmrts 
passing  through,  or  adherent  to, 
the  wall  of  the  sac. 

Tlie  meningoceles  may  l>e  said 
to  be  usually  situated  in  the  sa- 
cral region*  The  opening  in  the 
|#f»inal  vertebra*  is  nsually  small. 
Paralyses  are  relatively  infre- 
qtient.  The  neck  of  the  sac  is  usu- 
ally namnv.  In  myelomeninfro- 
celes  the  tumor  nsually  has  a  broad 
baaei  akin  is  absent  over  the  cen- 
ter of  the  sac,  or,  if  present,  it  is 
frequently  nlcerated,  or  the  seat 
f  sears.  Meningweles  are  apt 
bo  of  a  gh>bular  aud  symmet- 
cal  shai->e.  Tlie  myelomeuiugi>- 
les  are  usually  more  sessile,  less 
protoinent,  flatter,  and  may  he  umbilicated  at  the  site  v{  tlie  attachment  af  the 
ird.     Paralyses  and  associated  deformities  are  connmuL 

Prognosis. — The  prognosis  of  spina  bitida  is  generally  gloomy.  lu  the 
complicated  cases,  as  already  described,  the  children  are  rarely  viable 
and  they  nsually  die  during  the  first  few  weeks  or  months  of  life.  In  the  com- 
^»}lete  clefts,  where  no  fusion  has  t»cctirred  and  where  the  pia  is  expr^fled  to  infec- 
^Btion,  death  from  meningitis  tistially  occurs  early.  Flceration  and  rupture  of 
^ptbe  aae  in  the  eases  of  myelocystocele  are  commonly  followed  by  early  death, 
~  although  a  very  few  spontaneous  cures  liave  Ik^cu  reported.     Very  few  of  tlie 
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cases  other  than  mere  meningoceles  are  alive  at  the  end  of  five  years.  The 
nieningweles  are  the  most  favorahle  group  for  oix^rative  cure,  yet  even  in  these 
cases  the  prognosis  is  not  very  hojwful.  Many  of  these  children,  even  if  oper- 
ated upon  snecessfully,  subsequently  die  of  hydrocephalus,  or  of  some  inter- 
current disease. 

Becapitulation  of  the  Differential  Diagnosis  of  the  Several  Porms  of  Spina 
Bifida. — Spina  bifida  in  some  of  its  varii^ties  occurs  aljout  once  in  a  thousand 
births.  In  the  differential  diagnosis  the  iK)sition  of  the  tumor  is  of  some  con- 
sequence. Meningoceles  <xvur  almost  always  in  the  sacral  region.  The  other 
forms,  while  they  more  commonly  occwr  in  the  lower  ]x>rtion  of  the  spine,  may 
have  their  site  in  any  region  of  the  back.  ^leningocele  is  often  a  globular  an<l 
more  or  less  jK^lunculated  tumor.  The  pedicle  in  myelocystcK*ele  is  often  nar- 
row. If  the  two  conditions  are,  however,  combined,  the  cleft  in  the  vertebnv  is 
apt  to  be  very  much  larger.  In  this  latter  com|xisite  group  the  spinal  cord  is 
apt  to  be  displaced  backward,  its  elements  lie  in  the  sac  and  are  grou]x*d  on 
either  side  of  the  median  line.  In  the  meningocc»le  and  myelocystocele,  if  the 
case  is  seen  soon  after  birth,  the  skin  overlying  the  tumor  may  have  a  normal 
appearance;  later  it  is  usually  changed  by  pressure,  often  by  ulceration.  This 
ulceration  may  l>e  so  extensive  that  it  may  not  l)e  easy  to  distinguish  l)etween 
these  conditions  and  the  cases  of  complete  want  of  union — i.  e.,  rachischisis  and 
myelomeningoc(»le.  The  cases  of  spina  bifida  occulia,  in  which  no  tumor  is 
present,  may  l^e  hard  to  recognize  with  certainty,  unless  a  good  X-ray  picture 
can  be  taken.  In  the  last  group,  an  abnormal  growth  of  hair  over  the  lower 
part  of  the  back  is  suggestive  and  the  condition  is  sometimes  associated  with 
other  deformities  of  the  spine  and  of  the  extremities.  At  or  al>out  the  age  of 
puberty,  paralytic  symptoms  are  not  infrequently  developed  in  spina  hifida 
occulta.  (See  below.)  In  many  instances  of  spina  bifida,  however,  we  shall 
be  unable  to  distinguish  one  form  from  the  other  until  the  sac  is  exposed 
and  opened  by  the  knife  at  the  time  when  oi)erative  cure  is  attempted.  The 
operative  methods  in  all  cases  closely  resemble  those  done  for  the  radical  cure 
of  hernia.  The  procedures  consist  of  a  careful  exposure  and  isolation  of  the 
sac,  opening  of  the  sac,  separation  and  replacement  in  the  spinal  canal  of 
nervous  structures,  excision  of  the  sac  and  suture  of  its  neck,  closure  of  the 
external  woimd,  and  the  most  painstaking  efforts  throughout  to  secure  primary 
union. 

Spina  Bifida  Occulta, — The  paralytic  symptoms  in  spina  bifida  occulta  do 
not  usually  apj)ear  until  near  the  age  of  puberty,  or  soon  after — ^that  is  to 
say,  during  the  years  when  the  body  exhibits  the  most  active  growth.  The 
explanation  of  the  late  appearance  of  paralytic  symptoms  is,  that  there  is 
develoi)ed  a  firm  fibrous  band,  connecting  the  skin  over  the  cleft  with  the  cord, 
representing  an  imperfect  separation  of  the  two  structures,  during  fetal  life. 
This  band  does  not  grow  at  a  rate  corresponding  with  the  growth  of  the  body 
in  general,  and,  therefore,  may  make  traction  upon  and  stretch  the  cord,  or, 
in  other  cases,  may  compress  the  oord  against  the  margin  of  the  opening  in 
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the  spinal  canal.  In  HflilUion  to  tlie  *k^vdfi]tiiK'nt  uf  an  al»iioniml  growth  of 
hair  over  the  ^ite  of  tlie  ilffecl,  cii/atrieial  ilefc^ct.H  in  the  skin  art?  common  in 
the?«ie  cases.  Spina  bitida  <MH'ulta  18  not  infrequently  aeeonipanied  by  the 
development  of  tumors  within  the  ispinal  canal,  or  in  the  cleft  between  the 
Umes,  or  ontside  tlie  spine.  Snch  hiniorH  arc  of  fetal  origin.  They  hnve  lieen 
ol>served  in  considerable*  variety.  Li|ionm,  fibroma,  myoma,  angioma  have  been 
de4*cTil»cdj  as  w<»ll  as  dennoid  cysts  and  teratomatn.  When  ihesi?  tnioors  develop 
outsiih^  the  bcaiy  clef  I  in  the  spine  they  pri\s<'iit  m  more  or  less  prnminent 
growth:?  on  tlic  har*k.  When  they  develop  within  the  canal,  Hiey  nuiy  in  time 
prfxliiee  symfjtoiiis  nf  ])ressnre  np^n  the  enrd,  paralyses,  etc.,  as  already  de- 
dtTibeih     Tho  frealnient  in  tljcse  eases  is  tlie  removal  of  the  tninnn 
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A  protrusion  of  the  dnra  between  the  sacrum  auti  coccyx  may  occur  w^iHiont 
any  Imjuv  tleformity,  forming  a  na*ningt>eelc.      In  tliese  cases  the  cavity  of  the 
K^piunl  membranes  containing  fluid   extends    to   an   unusually   low    iioiut.      A 
Heystie  tumor  may  thus  lie  formt^l  beueath   ihe  skin  over  the  junction   »if  the 
H  ^ernin  and  cfKryx.      It   will  ciputiiin  (H^rebro-stiina!   tluid.      In  some   i>f  these 
H  ea:^s  the  meningoeele  is  covered  by  a  congenital  lijxuna,  a  teratoma,  a  lymphan- 
gioma,   or    a    conddnatinn    of    lijioma    witli    lym]>hangioma.      The    nature    of 
teratomata  has  Ix^en  sutficiently  discussed  under  tumors.     They  are  supiwised  to 
arise  from  a  mis]ilaeed  fetal  nucleus  and  are  not  very  rare  in  ciinnection  with 
^congenital  eh'fts  in  the  spinal  vertebra*, 

^  The  contjcniial  llpomaia  in  tlus  region  differ  from  orditiary  lipmnata  in 
that  they  are  ditfnse,  not  enea]jsulated  tumors.  As  already  stated,  in  the  pres- 
■  ence  of  a  congenital  lipuna  in  iho  lower  part  of  the  median  line  of  the  back, 
Bjbe  f^urgeon  should  always  be  on  Ids  guard  against  undertaking  the  r»]icrati%'e 
^Pfemoval  of  such  tumors  liglitly,  since  many  of  them  overlie  a  meningocele. 
H  Dermoid  Cysts* — Dermoid  cysts  may  <leveln|i  in  the  sacrococcygeal  region. 
Tlteir  favorite  i?ites  are  over  the  junction  of  the  sacrum  and  cf)ccyx,  or  over  the 

(tip  of  the  e»>ceyx  itst»]f,     Sncli  dermoids  not  infrtMjueully  become  infected  and 
lireak  through  the  skin,  leaving  Wiiud  a   suppurating  tract,  which  d^x's  not 
heal  until  the  entire  dermoid  is  n*iuoved  by  ofjc^ration.      Much   more  rarely 
dermoids  may  develop  in  fnmt  of  the  coccyx  or  sncrmu.     Tliey   have  their 
€*rigin  in  misplaced  portions  (»f  that  part  id'  the  ]irimitive  intestine  known  as 
the  pimianni  tjuL     Such  tiuuors  may  contain  a  variety  of  fetal  stnu'tun^s.     In 
the  female  they  niay  grf»w  forward  and   uynvard^   raising  tlie  ntems  and   the 
road  ligaments  %vithoiit  |M^netratiug  ln'tween  the  layers  of  the  bitter.      In  this 
ty  they  may  he  distingnislied   from   the   commoner   forms  of  dermuid   cysts 
eloping  from  the  ovnry. 

The  origin  of  the  (*ougeuital   saer*»eoeeygeal   tumors  lias  Im-cu  cnu  si  durably 

iscttsscil,  i*s|»ecially   the  origin   cjf  those   forms   whicli   arise   in   fronl^   of   the 

and  eoccj'x-     It  is  to  be  borne  in  mind  that  at  a  very  early  period  of 
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fetal  life  the  mechillary  canal  is  open  at  its  lower  end  and  is  continuous  with 
the  lower  end  of  the  primitive  alimentary  canal,  at  a  point  behind  the  place 
where  the  anus  is  later  to  be  developed.  It  may  thus  be  understood  that  tumors 
developing  at  this  iK)int  may  contain  not  only  epiblastic  but  also  hy|)oblastic 
structures.  TIuis,  in  these  tumors,  we  not  infrequently  find  rudimentarv 
structures  resembling  parts  of  many  dififerent  organs.  While  this  explanatimi 
serves  for  a  certain  prop )rt ion  of  cases,  it  is  believed  by  many  observers  that  in 
the  more  complex  forms  the  tumor  is  develojied  from  a  second  ovum,  which 
is  partly  8U])pressed  and  uuderg(x*s  im]x^rfect  development 

(^linically,  many  of  these  tumors  remain  small  and  produce  no  symptom?. 
Sometimes  they  are  recognizable  at  birth;  in  other  cases  not  until  later  years, 
when  they  may  grow  slowly  or  rapidly,  in  the  latter  case  taking  on  a  sar- 
comatous tyixj.  In  some  cases  they  reach  a  considerable  size  and  may  produce 
marked  discomfort  from  deformity  and  from  interference  with  the  sitting 
posture.  The  dc^rmoids  which  8Uj)purate,  often  give  their  possessors  con- 
siderable annoyancxi  by  forming  a  persistent  fistula  in  the  sacrococcygeal  region. 
They  are  often  mistaken  for  onlinary  abscesses  in  this  situation.  I  have  known 
of  cases  ojjeratcMl  u])on  several  times  by  comix?tent  surgeons  before  the  true 
nature  of  the  condition  was  recognized.  In  those  cases  where  the  tumor  occurs 
in  front  of  the  sacrum  and  coccyx  the  symptoms  produced  are  those  of  pressure 
upon  the  rectum  and  uixm  the  uterus  in  fenudes.  The  exact  diagnosis  may 
sometimes  be  made  by  rectal  palpation.  In  other  cases,  the  diagnosis  will  not 
be  made  until  the  tumor  is  removed.  Caudal  appendages^  or  so-called  false 
tails,  are  occasionally  obser\'ed.  They  usually  consist  merely  of  fat  and  fibrous 
tissue  covered  by  skin.  In  a  few  cases  they  are  connected  directly  with  the  end 
of  the  coccyx  and  may  contain  muscle  and  \ye  mobile.  True  tails  containing 
additional  vertebra*  do  not  occur,  as  far  as  we  know. 
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ALpTHouoh  the  injuries  of  nerves  hnvv  n^wixed  brief  mention  when  8[>eak- 

ing  of  the  diagiKinis  of  wonnrls  in  general ,  tliis  t(»jiie  is  so  ini|HJi1iint  from  a 

practical  staiuiix^int  that  1  think  it  4k*sirable  to  deserihe  the  diagnosis  of  these 

injuries  fK>niewhat  mure  in  detail     The  subject  is  one  whieh  usually  arouses 

in  the  general  surgc^m  lesi^  interest  than  it  deserves.     Total  hjss  of  funetinn  m 

one  of  the  large  nerve  trunks  of  an  extremity  is  a  very  serious  accident  indcd; 

it  may  entail  ii|K>n  tlie  individual  not  only  nnteh  physical  suffering,  hnt  may 

also  impair  his  nsefnlness  to  a  great  degree.     Thus^  h)S9  of  fnnction  in  the 

median  or  ulnar  nerves  will,  imless  the  injury  ean  he  repainnl,   render  the 

inilividual  entirely  nnahle  to  pnrsne  a  calling  w^hich  demands  accurate  and 

skillful  use  of  the  fingers.    The  same  is  true,  though  to  a  less  extent,  of  serious 

injury  to  the  mnsoulo-spiral ;  and  in  the  lower  extremity  loss  of  fnnction  in  the 

external   popliteal  will  seriously  cripi>le  the  ftxit  and  leg.     Tht*  nerves  above 

mentioned  are  those  most  conmionly  injured  as  the  result  of  aeeident. 

M  The  generally  aeeepted  idea  in  regard  to  regeneration  of  divided  nerve  trnnks 

I  is,  that  the  peripheral  portion  of  the  nerve  undergoes  complete  degeneration, 

I  as  far  as  its  powder  of  conducting  ner\"ou8  impulses  is  concerned.     For  the 

BiMgeneration  of  sucli    an   injury^    the   trophic  centers   of  the  nerve   must   be 

■  preserved  and  the  regeneratiim  is  Udieved  to  take  place  by  a  growth  of  new 

'I  nerve  elements  centri|>etully  from  the  end  of  the  proximal  j¥>rtion.     In  order, 

however,  that  such  regeneration  may  occur,  it  is  necessary  that  the  divided  ends 

of  the  nerve  shonkl  remain,  or  be  brought  by  suture,  into  contact.     If  the  nerve 

trunk  is  aetnally  divided  as  by  the  cnt  of  a  knife,  a  piece  i>f  glass,  or  other 

sharp  instromentj  the  nerve  ends  must  be  sutured,  or  regeneration  w  ill  not  take 

place.     If  the  divisii^n  is  incomplete,  as  where  fi  nerve  trunk  is  merely  contused, 

partly  divided,  or  Uict^rated,  watluiut  total  solution  of  its  continuity,  regt^nera- 

tion  i^HIl  usually  take  place,  after  a  period  wdiieh  varies  from  a  few  months 

to  a  year,  or  more,  witliout  artificial  aid.     In  nerve  trnnks  divided  and  united 

gUlnre  regeneration  reipiires  a  hmg  time,  wliieh  varies  much  in  different 

d  is  delayed,  or  may  partly  or  wholly  fail  under  certain  conditions. 

If  the  ner\'e  ends  are  not  brought  tc»gether  very  soon  after  the  injury,  or  if 

infection  takes  plaett  in  the  *»riginal  wound,  the  time  of  regeneration  will  \m 

l<nig.      77ic  greater  ihv  Ji^slunve  of  Ihe  jHrinl  of  tltrisitHi  frtnn   llw  pf'rlplteral 

efulintj^  of  Ike  nerve,  the  longer  (he  Ume  required.    That  is  to  say,  the  greater 
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the  length  of  the  new  fibers  which  nmst  l>e  reproduced,  the  longer  tlie  time 
which  must  elapse  l^»fore  regeneration  is  complete.  Under  the  most  favorable 
conditions,  regeneration  may  begin  in  a  few  weeks,  but  the  finer  appreciation 
of  sensory  stimuli  cannot  be  exi^ected  to  Ik?  complete  in  less  than  two  years. 
(Sherren.)  If  a  nerve  is  completely  divided  and  the  ends  are  not  brought 
in  contact,  the  function  of  the  nerve  is  forever  lost.  The  degeneration  of  the 
peripheral  jKJftion  of  a  divi<led  nerve  may  l)e  obst»r\'ed  under  the  inicrosc<^|ie 
after  from  five  to  ten  days  following  the  injury,  and  at  the  end  of  two  WiH'ks 
the  muscles  supplii»d  by  a  motor  iktvc  give  the  electrical  reaction  of  degeneration. 

Cansation. — Nerves  may  be  injured  by  various  kinds  of  violence.  As  the 
result  of  wounds,  nerve  trunks  may  be  cut,  as  with  a  knife  or  a  pie(*e  of  glass, 
and  the  division  may  Ik?  complete  or  partial.  As  the  result  of  blunt  violence  the 
iiQT\Q  may  Ik?  contused,  lacerated,  or  so  stretched  that  its  function  is  alK)lished. 
Another  large  group  of  nerve  injuries  are  pro<luced  by  pressure,  either  momen- 
tary or  prolonged.  The  repair  in  cases  where  nerves  are  completely  divided  is 
to  some  extent  modified  by  the  gi»neral  condition  of  the  individual,  but  this  is 
especially  true  of  contusions  of  nerves.  Depressed  vital  states,  notably  chronic 
alcoholism,  renders  the  return  of  function  slower  and  in  severe  cases  less 
complete.  The  nerve  trunks  most  fre<]uently  injured  as  the  result  of  incised 
and  |)unctured  wounds  are  the  median  and  ulnar  nerves  near  the  wrist,  and  as 
the  result  of  pressure,  the  mu-'irulo'splral  nerve  in  the  middle  of  the  up[wr  arm. 

An  im])ortant  grouj)  is  constitutcMl  by  injuries  of  the  brachial  plexus  from 
contusion  as  the  result  of  injuries  in  the  vicinity  of  the  shoulder-joint,  produced 
by  falls,  blows,  and  the  like,  and  also  a  considerable  number  produced  by  violent 
traction  ujkui  the  arm.  Another  group  of  nerve  injuries,  often  of  serious  c<:m- 
sequence,  are  produced  during  surgical  o]x»rations.  The  nerves  may  be  accident- 
ally or  negligently  cut.  In  ojx^rations  ujKin  the  neck,  the  spinal  accessory  nerve 
is  the  one  most  often  injured.  The  resulting  |)aralysi8  may  be  quite  serious  and 
will  Ik?  sjx)ken  of  later.  In  operations  ujxm  the  face  and  upon  the  mastoid 
process  of  the  temporal  bone,  and  espc^cially  in  oix?rations  for  tumors,  or  other 
lesions  of  the  parotid  gland,  the  facial  ner\'e  or  its  branches  are  often  injured. 
While  such  injury  to  the  facial  nerve  is  often  justifiable,  or  even  necessary, 
when  operating  ujxm  malignant  tumors  of  this  region,  still,  in  many  cases,  by 
exercising  due  care  in  the  manner  of  carrying  out  the  dissection,  the  injury 
to  the  facial  nerve  may  Ik?  wholly  or  partly  avoided.  There  is  in  general  slight 
excuse  for  injuring  the  facial  nerve  when  operating  upon  the  mastoid  cells 
and  the  middle  ear. 

In  operations  performed  upon  the  abdomen,  the  ner\''es  most  commonly 
injured  are  those  supplying  the  rectus  abdominis  muscle.  This  is  especially 
true  when  a  vertical  incision  is  made  through  all  the  structures  of  the  abdominal 
wall  at  the  outer  border  of  the  rectus — namely,  in  the  Hnea  semilunaris.  These 
injuries  can  usually  1k^  avoided  by  making  the  incision  through  the  anterior 
layer  of  the  sheath  of  the  rectus  and  by  pushing  the  muscle  toward  the  median 
line.  If  the  incision  must  go  through  the  muscidar  belly,  its  fibers  should  be  sep- 
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arated  bv  blunt  tlisscetion,  with  the  fingers,  ur  a  hlmit  iiistrnnieiit.  The  nerves 
will  then  he  vij=iil*k*  in  tin'  wonml  inul  Hiiiv  ho  ih-uvvn  ^^u\  f>f  I  lie  wny  hv  retraetors 
and  thus  nsnallv  jiriA^crveth  Tlie  fnTiiiutinn  of  veiilral  lieririu'  fullnwing  inci- 
sions in  the  al»«loniinal  wull  to  one  side  of  tlie  median  line  are  fretiuenlly  fiivcmHl, 
or  even  caused,  liv  tlie  division  of  nerves  supplying  the  reehis,  and  even  if  no 
liernia  oeeiirs,  tliat  ^ide  of  tlie  helly  reiiuiins  over  ii  great  or  less  extent 
I»n eminent,  weak,  and  flaljliv.  In  o|>eratiuns  for  inguinal  hernia,  the  ilio- 
inguinal nerve  is  nsually  disHngtiisliable  jintl  should  he  preserved.  If  it  is  eiit, 
the  patient  may  suffer  a  giMKl  di*al  of  pain  after  the  opration. 

Tlie  nerve  most  often  injured  as  the  residt  of  ]iressnre  is  the  nniseido-sjjiral 
ner\'e  in  tlie  midtlle  of  the  unn.  Sneh  pressure  may  he  transient,  as  when  an 
individnal  goc*s  to  sleep  lying  n|nin  the  arm,  or  when,  heirig  dnink.  he  falls 
ash*pp  with  the  arm  hanging  over  the  haek  i»f  a  ehair,  prudiieing  the  s<^-ealled 
*^  Saturday  night''  paralysis;  or  it  may  he  of  long<'r  diirati*ni,  as  the  result  of 
pressure  from  disjihieed  hony  fragments,  in  fraetnres  of  the  shaft  <>f  the 
iienis,  or  from  ineliisinn  of  the  nerve  in  the  fibrous  tissue,  or  callus  formed 
tm>und  the  seat  of  fraeture. 

As  the  result  of  pressure  or  of  traetion,  the  liraehial  plexus  may  he  injured 
during  general  anestla^sia,  "When  a  patient's  arm  is  permitteil  to  hang  over  the 
f^lge  of  tiie  table  during  an  o|H*ration,  pressure  upon  the  museuli>spiral  nerve 
may  cause  a  paralysis  wliieh  may  endure  for  a  niuulK-r  of  months.  If  the  arms 
arc  plaeed  aliove  tlie  head  and  allowed  to  hang^  or  are  fastened  in  this  position, 
both  traetion  and  pressure  are  lirought  to  bear  upcm  the  cords  uf  the  brachial 
plexns — the  first  Ity  the  weight  ai  the  arm,  the  sernud  by  the  pressure  of  the 
bead  of  the  humerus*  I  have  seem  cases  of  this  kind  where  jmralysis  of  groups 
of  mUiRdes  of  the  arm  and  fon^arm  existed,  t<»getlier  with  jiaiuj  in  which  the 
FVinptoms  did  not  disappear  until  the  end  of  a  yean  Pressure  u]K>n  tlie  ulnar 
nerve  at  the  elbow  by  carelessly  placed  dressings  intended  to  support  and  elevate 
the  arm  and  shoulder  may  cause  paralysis  in  the  ulnar  distribution.  This  has 
been  especially  observed  after  the  application  uf  Sayre*s  dressing  f(>r  fractures 
of  tlie  clavicle,  where  the  point  of  the  elb<>w  had  not  lieen  prt*{K»rly  padded  for 
the  protection  of  the  skin  and  of  the  ulnar  nerve.  That  form  of  paralysis  of 
the  hraehial  plexns  kn*twn  as  *' ErlhDuelienue '*  paralysis  will  Ix*  spoken  of 
under  injuries  of  special  nerves.  In  the  lower  extremity  the  external  popliteal 
nerve  is  more  often  injured  than  any  other.  The  injuries  fx^eur  not  infreipieutly 
as  the  result  of  fracturc^s  of  the  u]i|)tT  end  of  the  fibula,  and  uiay  give  rise  to 
aniioTing  and  even  serious  paralyses.  The  nerve  may  also  be  injured  by  the 
use  of  Clover's  crutch  in  operations  for  stricture  of  the  urethra,  or  other  pro- 
B  rednre  upon  the  perineum. 

^L        Gunshot  wounds  of  the  nerves   have  apparently   been  observed  more  fre- 

|^(||exitly  since  small  calibered   high-fK>wered   ritles  have  been  made  use  of  in 

warfare.     The  increased  frequeney  of  such  injuries  has  l>een  noted  especially 

during  the  war  l>etween  t!ic  Boers  and  the  English  in  South  Africa,  and  in 

tlie  war  between  Russia  and  Japan.     The  nerve  injuries  were  found  to  involve 
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chiefly  the  musculo-spiral  nerve  in  the  upper  extremity  and  the  sciatic  nerve 
in  the  lower  extremity.  The  musculo-spiral  nerve  was  injured  usually  in  cases 
of  gunshot  fracture  of  the  humerus.  The  injuries  occurred  either  at  the  time 
the  shot  was  received,  by  small  bone  fragments  which  lacerated  the  nerve,  or 
later,  by  pressure  due  to  displacement  of  the  l)ony  fragments,  or  was  due  to  the 
involvement  of  the  nerve  in  callus  formation.  The  injuries  of  the  sciatic  nerve 
in  the  thigh  were  usually  due  to  a  direct  w^ounding  of  the  nerve  by  the  bullet. 
The  nerve  was,  as  a  rule,  only  partly  divided.* 

Injuries  to  -the  brachial  plexus  as  the  result  of  dislocations  of  the  shoul- 
der may  be  produced  by  the  same  violence  which  caused  the  dislocation,  or  may 
occur  as  the  result  of  improper  methods  of  reduction,  rarely  from  undue  trac- 
tion, occasionally  from  the  pressure  of  the  heel  in  the  axilla.  In  other  cases 
the  injury  to  the  plexus  has  been  gradually  developed  in  unreduced  dislo- 
cations from  the  continued  pressure  of  the  head  of  the  bone  upon  the  nerve 
trunks.  Injuries  of  the  brachial  plexus  are  more  common  in  subcoracoid  dis- 
locations of  the  humerus  than  in  other  forms.  In  these  the  inner  cord  is  the 
part  commonly  injured.  In  the  subglenoid  variety  of  dislocation  the  musculo- 
spiral  nerve  is  souietimes  injured.     Occasionally  only  the  circumflex  nerve. 

Symptoms. — As  the  result  of  injury,  the  conducting  power  of  a  nerve  may 
be  wholly  destroyed.  This  may  occur  from  complete  division  of  the  nerve,  or 
in  other  cases,  while  the  continuity  of  the  nerve  trunk  is  not  completely 
severed,  nevertheless,  its  power  of  conducting  nervous  impulses  may  be  wholly 
or  partly  lost.  In  many  instances  it  will  be  impossible  to  say  for  a  long  time 
whether  the  r.erve  trunk  is  actually  severed,  or  whether  the  continuity  of  the 
fibrous  structures  which  form  the  framework  of  the  nerve  are  still  intact.  In 
the  latter  group  of  cases  the  prognosis  without  operative  treatment  is,  of  course, 
much  iK^tter,  and  yet  it  is  unwise  to  wait  too  long  for  symptoms  of  improvement 
to  occur  in  cases  of  doubt.  There  is  no  way  of  telling,  soon  after  the  injury, 
whether  the  nerve  trunk  is  completely  divided  or  not.  If  the  paralysis  is 
complete,  and  if  at  the  end  of  two  weeks  it  remains  so  and  is  accompanied  by 
the  electrical  reaction  of  degeneration  in  the  muscles  supplied  by  the  nerve,  it 
is  better  to  expose  the  nerve  by  an  open  operation  in  order  that  suitable  union 
of  the  ends  may  ho  secured,  in  case  the  continuity  of  the  nerve  trunk  is  actually 
severed.  In  a  got^l  many  cases  the  signs  and  symtoms  of  injury  to  a  nerve 
trunk  are  eitluT  incomj>lete  from  the  first,  or  improvement  soon  begins  to  take 
yiiiuw  In  these  partial  injuries  the  prognosis  is,  as  a  rule,  quite  good  for 
oi>mplete  ultiiuate  recovery  of  function.     It  may  be  delayed  for  many  months. 

The  sym]^toms  prodiuvd  by  injuries  of  nerves  are  of  three  kinds.  They 
are,  paralysis  of  the  muscles  supplied  by  the  nerve,  disturbances  of  sensibility, 
and  trophic  disturbanc(»s. 

;Motok  Symptoms, — The  motor  s^^nptoms  are  usually  regarded  as  most 


*  Jamos  ShcmMi,  *'Inj\irioa  of  Norvea  ami  thdr  Treatment/' William  Wood  &  Company,  1908, 
13. 
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important.  If  a  nerve  is  completely  divided,  the  paralysis  of  the  muscles 
supplied  by  that  nerve  occurs  at  once,  and  if  the  muscle  or  group  of  muscles 
receive  no  other  motor  supply,  the  muscle  or  muscles  undergo  atrophy.  It  is 
sometimes  possible  to  recognize  at  once  from  the  position  of  the  limb,  or  from 
evident  inability  to  perform  certain  acts  on  account  of  muscular  weakness,  that 


Irtw»»c  MiMel*i  9l*ftA/r  J 


Ab.  min.  di* 


^"  36.^Di^aia^^ju  Showtnq  the  Superptcial  Position  of  the  Large  Nerve  Trunks  and  the 
Motor  Points  for  the  Muscles.     (After  Bailey.) 

^^6  Or  other  nerve  trunk  has  been  divided,  or  at  least  deprived  of  its  function. 

^^"  paralysis  is,  however,  not  always  easy  to  recognize  by  ordinary  means 

^  examination,  since  nearly  all  purposive  movements  are  produced  not  by  the 

^^raction  of  any  one  muadey  bitt  Igr  groupe  of  muadfitiao  that  in  many  cases 
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chiefly  the  musculo-8piral  nerve  in  the  upper  extremity  and  tl.- 
in  the  lower  extremity.     The  musculo-spiral  nerve  was  injure<l  n 
of  gunshot  fracture  of  the  humerus.     The  injuries  occurred  eitli- 
the  shot  was  received,  by  small  bone  fragments  wliich  lacerated 
later,  by  pressure  due  to  displacement  of  the  lK)nv  fragments,  or 
involvement  of  the  nerve  in  callus  formation.     The  injuries  of  tli« 
in  the  thigh  were  usually  due  to  a  diriK»t  wounding  of  the  ner\- 
The  nerve  was,  as  a  rule,  only  jmrtly  divided.* 

Injuries  to  die  brachial  plexus  as  the  result  of  dislocatioii 
der  may  be  produced  by  the  same  violence  which  caused  the  di^l 
occur  as  the  residt  of  impropt^r  methods  of  reduction,  rarely  fi 
tion,  occasionally  from  the  pressure  of  the  heel  in  the  axilla, 
the  injury  to  the  plexus  has  been  gradually  develo|ied  in   i: 
cations  from  the  continued  pressure  of  the  head  of  the  bono 
trunks.     Injuries  of  the  brachial  plexus  are  more  common  in 
locations  of  the  humerus  than  in  other  forms.     In  these  the  u 
part  commonly  injured.     In  the  subglenoid  variety  of  dislocnti< 
spiral  nerve  is  sometimes  injured.     Occasionallv  only  the  circn 

Symptoms. — As  the  result  of  injury,  the  conducting  power 
be  wholly  destroyed.     This  may  occur  from  complete  division 
in  other  cases,   while  the  continuity   of  the  nerve   trunk   is 
severed,  nevertheless,  its  power  of  conducting  nervous  impulse:^ 
or  partly  lost.     In  many  instances  it  will  be  impossible  to  say 
whether  the  nerve  trunk  is  actually  severed,  or  whether  the  r* 
fibrous  structures  which  form  the  framework  of  the  nerve  aro 
the  latter  group  of  cases  the  prognosis  without  operative  treatm- 
much  better,  and  yet  it  is  unwise  to  wait  too  long  for  symptoms 
to  occur  in  cases  of  doubt.     There  is  no  way  of  telling,  soon  : 
whether  the  nerve  trunk  is  completely  divided  or  not.     If 
complete,  and  if  at  the  end  of  two  weeks  it  remains  so  and  i- 
the  electrical  reaction  of  degeneration  in  the  muscles  supplied 
is  better  to  expose  the  nerve  by  an  open  o^ieration  in  order  th: 
of  the  ends  may  be  secured,  in  case  the  continuity  of  the  nerve 
severed.     In  a  good  many  cases  the  signs  and  symtoms  of  ii 
trunk  are  either  incomplete  from  the  first,  or  improvement  sfn 
place.     In  these  partial  injuries  the  prognosis  is,  as  a  ruh' 
complete  ultimate  recovery  of  function.     It  may  be  delayed  i- 

The  symptoms  produced  by  injuries  of  nerves  are  of  tip 
are,  paralysis  of  the  muscles  supplied  by  the  nerve,  disturban- 
and  trophic  disturbances. 

Motor  Symptoms. — The  motor  symptoms  are  usually  '• 

'  James  Sherren,  "Injuries  of  Nerves  and  their  Treatment,"  l^HHam  Wi 
p.  13. 
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we  are  obliged  to  seek  for  the  evidences  of  motor  paralysis  in  another  way. 
The  most  ini|X)rtant  means  of  detecting  paralysis  in  individual  muscles  is  hv 
testing  their  electrical  reactions.  Therefore,  for  an  accurate  diagnosis  of  nerve 
injuries,  the  electrical  examination  is  very  important.  In  order  to  test  an  in- 
dividual muscle,  it  is  necessary  to  know  the  point  where  the  motor  nerve  of  the 
muscle  enters  it.  These  points  were  first  worked  out  by  Erb.  They  are  kno\\Ti 
as  motor  ]>oints.  Their  situation  for  the  individual  muscles  may  be  studied 
from  the  accompanying  diagram.  (See  Fig.  36.)  Muscles  whose  motor 
nerves  have  been  divided  exhibit  certain  changes  in  their  electrical  reactions, 
and  after  a  time  exhibit  what  is  known  as  the  reaction  of  degeneration. 

A  healthy  muscle  whose  motor  nerve  is  intact  and  connected  with  its  center 
in  the  spinal  cord,  contracts  readily  when  the  Faradic  or  interrupted  current  is 
passed  through  its  motor  point  and  the  contraction  lasts  as  long  as  the  current 
is  passing.  When  stimulated  by  the  Galvanic,  or  continuous  current,  a  sudden 
contraction  <H*curs  when  the  current  is  closed,  but  does  not  continue  during  the 
passage  of  the  current.  The  contraction  produced  by  the  continuous  current  is 
most  active  and  occurs  with  the  smallest  quantity  of  current  when  the  kathode 
is  applied  to  its  motor  ]>oint  and  the  anode  is  applied  to  some  indifferent  portion 
of  the  body.  The  normal  reaction  of  a  muscle  to  the  constant  current  upon 
closing  the  circuit  is  commonly  expressed  by  the  formula  K.C.OA.C.C. 
AVhen  the  motor  lUTve  of  a  muscle  is  destroyed,  certain  changes  are  observed 
in  its  In^liavior  wlieii  stimulated  by  tlie  interrupted  and  the  constant  currents 
n^spivtively.  Tlie  motor  nerve  of  a  muscle  having  been  divided,  the  reaction 
to  the  Faradic  current  a]>plied  over  its  motor  point  may  be  exaggerated  for  a 
day  or  two  following  the  injury,  but  it  soon  begins  to  fall,  and  at  the  end  of 
alnuit  two  weeks  no  contraction  of  the  muscle  occurs  when  stimulated  by  this 
current.  The  In^havior  of  a  muscle  whose  motor  nerve  is  cut  when  stimulated 
by  the  constant  curn^nt  is  differc»nt.  Immediately  after  the  injury  the  muscle 
may  n»si)oiid  with  incn^ased  activity  to  the  constant  current.  The  response 
tlien  diminishes  for  a  f(*w  days,  but  increases  again  during  the  second  or  third 
wtvk.  This  incn^ast^  may  last  for  some  time.  It  then  gradually  diminishes  and 
finally,  when  the  muscle  filn^rs  are  totally  degenerated,  the  contraction  may  be 
totally  and  ]vrmanently  abs<Mit.  Such  total  loss  is,  however,  postponed  for  a 
h»iig  time  and  total  tlegiMieratiou  of  the  muscle  fillers  cut  off  from  their  nenTS 
may  not  (HHMir  for  a  iiumlvr  of  years.  During  this  time,  however,  the  muscle 
undergtH^s  a  gn^ater  or  less  degree  of  atn>phy;  but  soon  after  the  injury — 
namely,  at  the  end  of  alxMit  a  fortnight — the  electrical  reactions  to  the  constant 
curnMit  ohaugi*  iu  character.  The  change  i*onsists,  in  the  first  place,  of  a  reversal 
of  the  nonnal  reactit^n  to  the  innistant  current;  that  is  to  sav,  instead  of  the 

•■7 

contraction  InMiig,  as  under  normal  condititms,  K.C.C.  >  A.C.C.,  the  reverse 
is  tlie  case,  and  .\.(\(\  ^  K.(\(\  There  is  also  a  change  in  the  form  of  the 
rt*s]>onse.  Tin*  muscle  coutrat'ts  inort^  slowly,  less  vig^^rously,  and  in  a  wavy 
or  wt>rnilike  manner.  The  pn\<eniv  of  this  n^iction,  known  as  the  Teaction  of 
degiMieration,  is  indicative  of  a  serious  injury  to  the  nerve.     It  is  to  be  borne 
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in  mind  that  when  testing  the  electrical  reactions  of  muscles,  notably  in  cases 
of  nerve  injury,  the  response  to  the  several  kinds  and  strengths  of  current  should 
be  compared  upon  the  two  sides  of  the  body. 

The  sources  of  electricity  may  be  an  ordinary  Galvanic  and  Faradic  battery. 
The  electrodes  should  be  thoroughly  soaked  in  a  watery  solution  of  common 
salt.     The  electrode  which  is  to  be  placed  upon  an  indifferent  part  of  the  body 
may  well  be  a  large  pad  electrode,  or  in  some  instances  it  is  convenient  to  place 
one  hand  or  one  food  on  the  patient  in  a  vessel  of  salted  water  into  which  the 
indifferent  electrode  is  immersed.     The  electrode  used  for  testing  the  muscles 
should  be  small  and  its  extremity  may  be  covered  with  a  piece  of  soft  leather 
or  chamois  skin.     The  making  and  breaking  of  the  current  is  accomplished 
by  a  small  lever  on  the  handle  of  the  testing  electrode,  which  can  be  readily 
depressed  by  the  thumb.     It  is  desirable  to  have  a  milliamperemeter  in  the 
circuit  so  that  the  amount  of  current  necessary  to  produce  a  contraction  may 
be  observed.     There  should  also  be  a  switch  so  arranged  that  the  current  may 
be  made  to  pass  in  either  direction  at  will,  thu»  changing  the  polarity  of  the 
electrodes.     In  simple  cases  an  ordinary  Faradic  battery  may  be  all  that  is 
required  for  a  diagnosis.     In  more  complicated  and  difficult  cases  the  constant 
current  must  be  used.    In  these,  some  practice  and  skill  are  necessary  to  enable 
the  examiner  to  draw  accurate  conclusions.     It  is  not  always  easy,  during  the 
days  following  the  injury  of  a  nerve,  to  know  whether  the  nerve  is  actually 
divided  and  its  conducting  power  totally  destroyed,  or  whether,  on  the  other 
hand,  the  injury  is  only  partial.     Indeed,  in  many  instances,  in  order  to  de- 
termine this  at  an  early  date,  it  will  be  necessary  to  expose  the  nerve  at  the 
yx^int  of  injury.    Bailey  states  that  if,  after  two  weeks,  the  Faradic  irritability 
of  the  nerve  is  completely  lost,  the  duration  of  the  paralysis  will  be  long,  and 
says,  further,  that  in  severe  injuries,  which  do  not,  however,  completely  sever 
tbe  nerve  trunk,  there  may  be  no  response  to  the  Faradic  current  for  a  number 
of  months  and  no  response  to  the  Galvanic  current  applied  to  the  nerve,  or  of 
the  Faradic  current  applied  to  the  muscle.     The  Galvanic  reactions  in  these 
cases  may  be  increased  or  reversed.     If,  after  several  months,  these  changes 
persist  and  the  paralysis  is  not  improved,  recovery,  if  it  occurs  at  all,  will  be 
very  slow.    In  the  cases  where  the  nerve  is  not  completely  divided  and  regenera- 
tion occurs,  there  is  usually  a  return  of  motor  power  before  any  improvement 
18  observed  in  the  electrical  reactions.     If  the  nerve  is  incompletely  divided,  or 
Its  function  is  only  partly  destroyed  by  pressure,  or  by  traction,  there  is  apt 
^0  be  more  pain  than  is  the  case  after  complete  division  of  the  nerve.     In  these 
cases  also  trophic  disturbances — namely,   the   appearance  known   as   "  glossy 
^•^in."  to  be  hereafter  described — may  be  prominent. 

Sensory  Symptoms. — The  disturbances  of  sensibility  following  the  divi- 
sion of  mixed  peripheral  nerves  have  been  carefully  investigated  during  the 
last  few  years  by  Head  and  Sherren  in  England,  and  the  results  of  their 
■      ^'^rvations  have  done  much  to  clear  up  the  somewhat  complicated  disturbances 
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to  the  results  of  their  clinical  observations  which  lead  them  to  believe  that 
the  sensory  nerve  sii})j)ly  of  a  part  may  be  divided  into  three  groups  of  nene 
filaments.  First,  nor\'e  filaments  accompanying  the  motor  nerves  of  muscles 
and  tendons,  supplying  as  well  the  structures  of  joints.  These  ner\'e8  anastomose 
freely  and  supply  what  these  ol)ser\'ers  designate  as  deep  sensibility.  That  is  to 
say,  while  these  nerves  remain  intact,  the  patient  is  still  able  to  appreciate 
pressure  upon  the  part,  and  if  such  pressure  is  severe,  painful  sensations  will 
l)e  felt,  descril)ed  frequently  as  sensations  such  as  might  be  produced  by  bruising 
the  bone.  This  group  of  nerves  also  permits  the  patient  to  recognize  the 
position  in  which  the  limb  or  the  joint  is  placed.  If  the  muscles  and  tendons 
gi>ing  to  the  part  are  also  divided,  then  this  form  of  sensibility  will  be  lost, 
and  the  same  is  true  if  the  nerves  supplying  the  part  have  been  divided  above 
any  motor  branches.  From  this  it  follows  that  preservation  of  the  sense  of 
deep  pressure  is  compatible  with  complete  division  of  the  sensory  nerves  supply- 
ing the  integument  of  the  part.  That  is  to  say,  over  the  anatomical  area 
8ui)plied  by  a  given  sensory  nerve  of  the  skin,  the  patient  may  still  be  able  to 
appreciate  deep  pressure  as  with  a  lead  pencil  or  the  finger,  and  the  same  is 
true  of  the  prick  of  a  ])in.  The  patient  will  recognize  that  the  part  has  been 
touched,  but  will  perceive  no  painful  sensation,  nor  will  he  be  able  to  dis- 
tinguish Ix^tween  extremes  of  heat  and  cold.  The  second  group  of  nerves  pro- 
vide the  integument  with  sensibility.  They  correspond  closely  with  the  areas 
of  nerve  siqiply  ordinarily  given  for  the  separate  nerves  in  anatomical  text- 
l)(M)ks.  This  scnisibility  has  Ikvu  designated  by  Head  and  Sherren  "  epicritic'* 
sensibility.  It  is  the  kind  of  sensibility  which  i^rmits  the  recognition  of  light 
touch,  as  with  a  phnlgc^t  of  cotton  wool  lightly  passed  across  the  surface,  and 
also  the  stnisibility  which  ]>ermits  a  distinction  Ix^tween  minor  degrees  of 
difference  in  tenijHTaturt*.  These  nerves  also  supply  that  form  of  sensibility 
which  }x»rmits  a  distincticm  In^twwn  a  touch  by  one  or  by  two  points  on  the 
skin,  separated  by  a  small  interval.  When  this  form  of  nerve  supply  is  lost, 
the  |K)ints  of  a  pair  of  compasses  must  he  separated  many  times  more  widely 
than  under  nornuil  conditions  before  the  individual  is  able  to  distinguish 
U^tween  a  touch  with  one  or  two  ]>oints.  For  the  sake  of  brevity  this  test  is 
usually  known  as  **  the  compass  test.''  In  total  division  of  nerves  this  form 
of  sc^nsibility  takes  longi^r  to  regenerate  than  the  others,  and  the  duration  of 
such  reginieratiim  is  said  by  Head  and  Sherren  to  lie  at  least  two  years. 

The  third  form  of  si^nsibility  was  characterized  by  Head  and  Sherren  as 
" /)r()/()/xi///iV  "  sensibility.  These  nerves  furnish  fil>ers  which  permit  the  in- 
dividual to  distinguish  the  sensi*  of  pain,  as  from  the  prick  of  a  needle,  and 
further  jx^rmit  tlu»  distinction  lietween  extremes  of  temperature,  as  between 
ii»e  water  and  a  temix^rature  of  50^  C.  Protopathic  sensibility  corresponds  in 
area  to  epicritic  siMisibility,  but  overlaps  it  considerably. 

To  make  the  distinct ii>n  clearer,  assume  that  a  sensory  nerve  supplying  the 
integument  of  the  hautl  is  divided  in  the  forearm.  There  will  result  an  area 
of  anesthesia  in  the  hand  having  definite  boundaries  correspondiiig  closely  to 
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distribution  of  such  a  nen*e  given  in  anatomioal  text-books.     Througboiit 

all  this  ares  the  sensibility  to  liyhi  touch  will  he  losL     If  a  pledgc^t  of  cotton 

is  piii?sed  lightly  across  the  skin  over  this  area  the  patient  will  not  [)crc*eive  its 

touch,  uor  will  he  be  able  witliin  this  entire  area  to  clistingnish  between  :illtjht 

differences  of  lemperature.     Ordinary  tactile  sensibility  as  comnionly  known, 

jpiefa  as  the  pressure  of  a  lead  f>encil  or  a  touch  with  the  finger,  or  in  fact  any 

tnechanical  stimuhKS  which  de{>i*csses  tlie  skin,  will  still  Ijc  felt,  and  the  same 

is  rnie  of  what  is  known  as  (k*cp  sensibility.     Firm  pressure  %vill  be  felt  throngh- 

oitl  the  entire  area  anpplietJ  by  this  cutaneous  sensory  nerve.     There  will  also 

be  an  area,  usually  on  the  fingers  uicrely,  and  often  quite  snialb  where  the 

patient  will  not  [H:*rccive  a  light  tonch  with  cotton,  where  all  power  to  distinguish 

degrees  of  temperature  will  \ye  lost,  and  where  the  prick  of  a  needle  will  not 

eause  pain,  although  it  will   still  be  opju-eeiatet!   as  a  scnsatinn  of  pressure. 

B«*rwreen  the  outer  limit  of  the  loss  of  sensation  to  light  touch  and  the  area 

where^  as  just  descrit)ed,  deep  sensibility  is  alone  preserved,  there  will  exist 

in  intermediate  area  where  the  sense  of  light  toucli  w*ill  be  lost,  where  tlie 

pntient  will  be  able  to  distinguish  between  extreme  degrees  of  temperature,  but 

where  the  ability  to  distinguish  between  slight  differences  of  temperature  will 

W  lost.     Over  this  area,  \vhose  proximal  limits  corrcsixmd  with  tlie  boundary 

lofllie  area  where  the  sense  of  light  touch  is  lost,  the  patient  wrill  lie  able  to 

*fol  the  prick  of  a  mn^dle  as  a  painful  sensation,  and  will  be  able  to  distinguish 

Wtween  extreme  degrees  of  temjierature.     Deep  sensibility  is  also,  of  course, 

Gained  over  this  area.    Tf,  however,  the  niuscles  and  tendons  going  to  the  part 

•re  dividend,  deep  sensibility  %vill  be  lost. 

During  the   regeneration   of  nerves  protQpathie  sensibility    returns  mucli 

[^arlifr  than  epirriiic^  the  last,  even  under  the  most  favorable  eun<lilious,  re- 

iSUirin^  alniut  tWTi  years  before  it  becomes  |K'rf(^t.     Sherren  calls  attention  to 

hkefiict  that  the  effects  of  dividing  a  pisterinr  root  on  sensilnlity  arc  different 

y^m  those  which  follow  the  division  of  a  periplveral  nerve.     The  division  of 

f'pftsterior  root  produces  an  area  of  loss  of  |)roto|>atbic  sensibility  larger  than 

^  urea  of  epieritic  sensibility,  while  the  contrjiry   is  true  of  many  of  the 

Ij^ipberal  sensory  nerves,  except  in   tbctse  cases  where  the   jieripheral  nerve 

IwrRsponds  closely  in  its  distributiou  to  a  nerve  r*K)t,      In  tlie  latter  ease  the 

rkw  of  sensibility  to  light  touch  will  correspond  closely  in  area  with  the  loss 

,  rf  vendibility  to  pain.     The  median  nerve  is  an  example  of  the  first  class,  the 

I  ^^mal  p«Dpliteal  ner\*e  of  the  second.^      Certain   peripheral   nerves  may  be 

I  diritied  without  sensory  loss.     These  nerves  sujiply  no  definite  area  of  skin 

l^xdusively,  with  any  form  of  sensildlity.      Examples  of  these  are  the  uuis- 

[tiJo^piral  nerve  in  the  arm  and  the  radial  in  the  upper  part  of  the  forearm. 

Taopnic  Di^rrRBANCES. — -The  trophic  disturbances  wbieh  follow  the  divi- 

I  of  peripheral  nerves  conjiist  of  changes  in  the  skin^  changes  in  the  nails,  in 

hair,  and  in  the  joints  and  bones.     The  changes  in  the  skin  are  as  follows: 


^  Sherren,  toe,  cii.,  p.  25. 
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The  nutrition  of  the  skin  is  impaired.  It  becomes  dry  and  hard  over  a  greater 
or  less  area,  and  if  tlie  suix^rficial  layers  of  dry  horny  epithelium  are  remove<l, 
the  skin  l)eneath  is  pinkish  or  bluish  in  color,  often  thrown  into  fine  wrinkles. 
If  the  skin  over  the  aflFected  area  be  pricked  with  a  needle  it  bleeds  more  readily 
than  does  normal  skin,  and  the  prick  mark  remains  for  hours  or  for  a  day  a? 
a  red  congested  s])ot.  Sweating  of  the  skin  is  also  marked.  The  typical  con- 
dition known  as  *'  glossy  skin  "  follows  incomplete  injuries  of  nerves  in  which 
the  original  wound  was  infwted,  so  that  the  nerve  is  emliedded  in  a  mass  of  soar 
tissue,  or  it  may  follow  as<^])tic  or  sulnMitaneous  injuries.  In  these  cases,  a:», 
for  examjjle,  after  incomplete  division  of  the  median  and  ulnar  nerves  in  the 
forearm,  the  skin  of  the  hand  undergoes  a  j^eculiar  partial  atrophy ;  it  l)ecomes 
smooth  and  shiny  and  ap|K»ars  almost  as  though  it  had  been  varnished.  The 
aflFected  parts  sweat  ])rofusely.  Tlu»se  patients  usually  suflFer  from  intense  pain 
and  frequently  Ix^come  neurasthenic. 

Following  the  division  of  nerves,  the  insensitive  parts  are,  unless  very  care- 
fully prot(»cted,  subjected  to  mechanical  and  thermic  injuries,  and  such  injurie? 
more  readily  j)roduce  blisters  or  ulcers  than  in  normal  parts.  Exjxwure  of  the 
part  to  cold  or  heat  is  more  likely  to  lie  followed  by  the  formation  of  a  blister 
or  an  ulcer  than  is  the  case  with  normal  skin.  The  lesions  heal  readily  enough 
under  suitable  treatment,  Init  are  ai)t  to  recur;  since  the  hand,  being  insensitive, 
the  patient  is  not  conscious  of  the  fact  that  water  or  air  are  too  hot  or  too 
cold.  During  regeneration,  when  the  sensibility  to  pain  has  returned  in  the 
])art,  blisters  sometimes  form  sjMmtaneously.  If  the  injury  to  the  ner\'e  trunk 
has  been  complete  and  has  existtnl  for  a  hmg  time,  the  phenomenon  of  glossy 
skin  is  marked.  If  the  lesion  aflFects  the  fingers  they  become  thin  and  tapering, 
the  part  feels  subjectively  and  objectively  c<»ld.  The  changes  in  (he  growth  of 
the  7ia!ls  <M)nsist  in  alterations  of  form  and  of  texture.  The  nail  curves  over 
the  end  of  the  tinger,  it  becomes  harder,  more  brittle,  and  often  shows  transverse 
or  longitudinal  ridges.  The  rate  of  gi'owth  of  the  nails  may  be  diminished. 
Beneath  the  free  l)order  of  the  nails  the  epithelium  becomes  thickly  piled  up 
into  masses.  The  nutrition  of  the  hair  of  the  aflFected  part  suffers.  The  hairs 
become  brittle,  and  if  many  hairs  are  present  their  arrangement  ceases  to  be 
normal ;  they  ])roject,  each  hair  in  its  owni  particular  direction. 

Changes  in  the  Joints, — If  injuries  involving  the  important  nerve  trunks 
of  the  extremities  are  not  treated  with  care  and  intelligence,  the  contraction  of 
nonopposed  muscles  will  cause  the  limb  to  assume  some  more  or  less  char- 
acteristic ])osition,  and  if  the  joints  of  the  limb  are  not  moved  from  time  to  time 
these  positions  become  permanent  and  the  paralyzed  muscles  shortened.  The 
joints  also  become  stiflF,  and  in  neglected  cases  fibrous  ankylosis  may  occur  and 
be  practically  incurable. 

While  the  signs  and  symptoms  of  injuries  of  special  nerves  will  be  described 
under  projier  headings,  a  few  general  remarks  may  not  be  out  of  place  here. 
In  examining  for  injuries  of  nerves  in  recent  open  wounds,  as  of  the  wrist 
and  forearm,  it  is  well  to  test  the  sensibility  of  the  hands  and  fingers  before 


INJURIES   OF   NERVES 


115 


lir 


» 


K 


to  repair  the  injured  tissues.  In  this  way  the  presence  of  an  injury 
taedian  or  ulnar  nerve  will  Ije  recognized,  whereas  if  these  tests  are  not 
made,  the  surgeon  may  forget  to  inspect  the  nerves  in  the  wound.  When  the 
tendons  are  divided  ahove  tlie  wrist,  it  is  to  be  renienihered  that  in  ease  the 
jnedian  and  ulnar  nerves  are  also  cut,  the  loss  of  sensilulitj  in  the  fingers  will 
absolute.  In  injuries  already  healed,  or  where  n*)  wound  exists,  it  will  he, 
impossible  to  tell,  except  l)y  the  electrical  reactions  of  the  muscles,  whether  a 
nerve  is  completely  divided  or  not. 

The  examination  for  sensibility  to  heat  and  cold  is  tested  by  means  of  test 
iibes  filled  with  water  at  various  iemf)eratures.  Thus,  tubes  containing  iced 
vater  and  water  at  50°  C.  may  be  used  for  testing  the  perception  of  differences 
of  extremes  of  temperature.  Such  extremes  can  usually  be  distinguished  over 
le  area  w^here  sensibility  to  pain  persists  (protopathic  sensibility),  while  no 
differences  will  be  noticed  lx?tween  slighter  extreuies  of  heat  and  cold.  By 
in^I^ecting  the  position  of  the  limb,  or  the  attitude  of  the  patient,  it  is  often 
ible  to  tell  at  once  what  nerve  is  injured*  These  ]ieculiaritie3  w*ill  lie 
lentioTied  when  s|K^akinfr  of  the  injuries  of  special  nerves. 
Prognosis. — yiiglit  injuries  of  nerves,  such  as  are  pro<luccd  by  pressure  con* 
tinned  only  for  a  short  time,  are  as  a  rule,  speedily  recovered  from,  yet  even 
in  these  cases,  as,  for  example,  in  fbe  siM-alled  *'  Saturday  night  "  paralysis, 
the  dn»p  wrist  may  last  f^r  several  weeks.  Tlic  prognusis  in  injuries  of  the 
brachial  plexus,  when  tlie  curds  mv  torn  or  crushed,  is  exceedingly  bad.  If  the 
injury  is  only  slight,  recovery  may  Itc  exj)ected  in  a  few  wrecks,  Init  if  there  is 
a  pronounced  paralysis,  with  changed  eloetrical  rcactiims,  the  prognosis  is  much 
worse*  In  the  worst  cases  no  recovery  takes  place.  In  the  less  severe  it  is 
flayed  for  a  number  of  months.  In  tlie  cases  where  nerv^e  trunks  are  com- 
letely  divided  the  progin»sis  depends  to  a  great  extent  upon  the  time  allowed 
elapse  before  the  nerve  eu<ls  are  sutured.  The  sooner  it  is  done  the  sooner 
m  ?ecf*very  likely  to  conimence  and  the  more  likely  is  it  that  complete  return 
of  ftmction  will  ensue.  In  any  case  of  nerve  injury  in  which  the  reaction  of 
degimeration  develops  in  the  muscles  at  the  end  f>f  a  fortnight,  operative  treat- 
iient  is  required.  If  ojx^ration  is  dLine  very  early,  nearly  all  cases  will  lie 
improved.  In  what  proix^rtiou  of  cases  complete  return  of  function  w^ill  result 
is  hard  to  say,  the  questioti  de[>fmding  \i\)i*n  stj  many  different  crmditions.  If 
ie  wound  Iki-couics  infinHed^  the  chances  nf  couqiletr'  recnvery  arc  much  less, 
id  if,  during  the  year  following  the  o|)eration,  cai-eful  attention  bt*  not  given 
the  ixwifinn  of  the  limb,  to  keeping  up  the  nutrition  of  the  muscles  by 
a9i«age  and  electricity  and  to  passive  motion  of  the  joints,  the  end  result  is  not 
kely  to  be  perfect*  In  those*  cases  where  the  suture  is  done  early  and  wdiere 
ic  healing  is  obtained,  and  the  limb  receives  proper  after  treatment,  the 
of  perfect  recovery,  as  far  as  seusatinn  goes,  is  excellent,  but  in  general 
plet^  return  of  srmsation  is  delayeil  for  two  years.  Mi»tor  power  in  most 
tanees  occurs  in  about  a  yeHT,  though  the  time  of  such  recovery  will  vary 
what  according  to  the  length  of  the  distal  portion  of  the  nerve,  whici  must 
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regenerate,  the  general  rule  holding  that  the  farther  the  point  of  division  from 
the  nerve  endings  in  the  niiiscle  the  longer  the  process  of  regeneration  will  take. 
As  the  motor  power  begins  to  return,  the  electrical  reactions  of  the  luuscK*?? 
change  also.  The  nuiscles  l)egin  to  react  more  vigorously  and  more  promptly, 
and  after  a  time  the  normal  K.C.O  A.C.C.  will  ho  observed.  If  a  plexus  is 
divided,  or  a  nerve  which  supplies  a  numl)er  of  muscles,  those  mu8c*les  nearest 
the  trunk — i.  e.,  farthest  from  the  })eriphery — will  regain  their  |X)wer  first.  The 
sensory  symptoms  l)egin  to  improve  l)efore  the  motor  symptoms.  After  the 
sensibility  of  the  skin  to  slight  stimuli  has  returned,  there  may  be  tingling  and 
painful  seuvsations  in  the  affected  part.  The  last  sensory  function  to  Ikj  re- 
gained is  that  sort  of  sensibility  which  permits  the  individual  to  distinguish 
between  one  or  two  points  of  contact  upon  the  skin  at  the  shortest  possible 
distance,  and  this  power  usually  does  not  return  before  the  end  of  two  year?. 
In  cases  of  secondary  suture  the  return  of  motor  power  in  tlie  muscles  is  apt 
to  be,  even  in  the  most  favorable  cases,  incomplete,  since  in  these  a  greater 
degree  of  atrophy  of  the  muscle  has  (x^curred  l>efore  regeneration  can  take  plai^. 
Some  muscles  may  lx?come  permanently  shortened  and  perfect  function  in  tlie>e 
cases  is  not  regained.  As  long,  however,  as  the  muscles  may  be  made  to  cH^n tract 
when  stimulated  by  the  constant  current,  there  is  still  some  hope  of  a  partial 
return  of  power,  if  the  divided  (»nds  of  the  nerve  are  imited.  In  general  the 
longer  the  time  elapsed  after  the  injury  In^fore  the  nerves  are  sutured,  the  slower 
the  rwovery  of  functi<m  and  the  h^ss  likelihood  of  ]x»rfect  recovery.  Sherren 
believes  that  the  time  which  has  ela])sed  l)etween  the  injury  and  the  union  hv 
suture  of  the  m^rve  ends  is  less  iuqiortant  in  prognosis  than  is  the  question  of 
whether  the  original  wound  healed  in  an  as(»ptic  manner  or  suppurate<l.  In 
the  latter  case  he  considers  that  the  |)eriod  of  recovery  will  be  longer  and  less 
complete.  In  favorable  cases  of  primary  suture  sensory  recovery  may  be  ex- 
pected to  iK^gin  in  from  six  weeks  to  four  or  five  months  after  the  nerve  ends 
are  reunited. 
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saeriiin  iiDd  ttie  iliiuu,  to  whieli  are  aaded  the  lesser  and 
greater  Auen>si*uitH'  lijijameiits  beliiiid  ;  mu\  bv  the  lignTneut^Mis  union  tit  the 
pubie  sjinphysis  in  frf^nt.  Tlie  pelvis  is,  niorenver,  quiTe  well  proteeted  hy  the 
overlying  soft  parts,  nmseles,  fat,  ete. 

The  pelvis  may  ite  fractured  by  several  kinds  of  vi*>lener%  aji]ilieil  in  a  varit  ty 
of  ways.  For  example,  falls  from  a  height  in  which  tlie  patient  strikes  upon 
the  Inittooks,  or  u|xin  the  knees  or  feet.  Crushing  injuries,  of  whieh  a  classical 
example  is  when  an  individual  is  caught  and  rrusljcd  between  the  bniTcrs  of 
railway  ears  or  l>etwec*n  a  boat  and  a  dtx-k.  Blows  ov  falls  in  which  the  violence 
is  directed  from  before  backward  may  cause  a  fracture  of  the  pubis,  or  a 
combination  of  fracture  ai  the  jiubis  with  fracture  of  the  ilium  or  ischium. 
In  cities,  one  of  the  connnonest  causes  of  fracture  of  tlie  pelvis  is  the  passage 
of  the  wheel  of  a  heav\v  vehicle  across  the  body.  In  other  cases  t!ie  body  may 
1«  caught  between  a  moving  elevator  and  the  floor.  Several  casess  have  been 
recorded  in  w*hieh  a  running  or  leaping  horse  fell  upon  his  rider.  A  fatal  ease 
occurred  in  the  New  York  Hospital  in  March,  1909.  A  man  was  caught  l^etween 
a  ferryl)oat  and  the  d<x*k.  Tlie  rami  of  the  pul>es  and  isehia  were  fractured ;  his 
bladder  was  ruptured;  lie  died  of  shock.  The  most  dreadful  injuries  of  this 
kind  which  I  have  ever  seen  have  been  caused  by  the  passage  of  the  wheel  of  a 
trolley  ear  or  of  a  locomotive  across  the  liody.  In  most  of  the  eases  of  fracture 
>f  the  [telvis  the  gravity  of  the  injury  depends  not  up<m  the  injury  to  the 
bone«,  but  to  the  soft  parts  contained  within  the  jxavis.  Of  tlie  latter  tlie  most 
frequent  injuries  are  to  the  urethra  and  urinary  bladder;  less  often  to  the  blood- 
( iliac  arteries  or  veins)  and  nerves  (ro<jts  of  the  lumbar  and  saeral 
or  the  sciatic  nerve).  To  ill nst rate  the  frequency  of  injuries  to  the 
bhidder  and  urethra,  1  may  say  that  among  seven  cas(*s  of  fracture  of  the 
pelvic  ring  coming  under  my  observation  the  bladder  w^as  ruptured  in  five, 
the  membranous  urethra  in  two.  Fractures  of  the  pelvis  are  not  very  fre- 
quent injuries,     Bnms  estimated  that  fractures  of  the  pelvis  constituted  only 
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0.3  jier  cent  of  all  fractures.  In  the  statistics  of  L.  A.  Stirason,  there  were 
6,904  fractures  treated  in  the  Hudson  Street  Hospital  and  Dispensary  between 
1894  and  1899 ;  of  these,  29  only  were  fractures  of  the  pelvis. 

Fractures  of  the  pelvis  are  ordinarily  grouped  under  two  main  heads — 
namely,  those  fractures  which  break  the  continuity  of  the  pelvic  ring,  and  frac- 
tures which  involve  the  individual  bones  without  breaking  the  ring.  We  sliall 
first  consider  those  fractures  which  cause  a  nipture  of  the  pelvic  bony  girdle. 

Fractures  Causing  Bnptnre  of  the  Pelvic  Bony  Girdle. — The  front  part  of  the 
pelvic  girdle  is  most  often  broken,  since  here  the  bones  are  thinner  and  where 
also  are  to  be  found  the  lines  of  union  l)etwcH»n  the  separate  bones  during  early 
life.  The  results  of  fracture  follow  fairly  definite  directions.  If  the  front 
part  of  the  pelvic  ring  is  fractured  by  the  force  which  acts  from  beft^re 
backward,  the  horizontal  ramus  of  the  pubis  is  fractured,  sometimes  upon  one 
side  and  sometimes  uiK)n  both,  the  line  of  fracture  rimning  down  into  the 
obturator  foramen,  or  the  fracture  may  occur  at  the  junction  of  the  pubis  with 
the  ilium,  again  passing  into  the  obturator  foramen,  or  extending  into  the 
acetabulum,  or  through  the  acetabulum  into  the  greater  sacro-sciatic  notch.  In 
these  cases  fracture  of  the  descending  rami  of  the  pubes  or  ascending  rami  of 
the  ischia  on  both  sides  is  common.  In  falls  from  a  height,  when  the  patient 
strikes  upon  his  buttocks,  the  tuberosity  of  the  ischium  may  be  broken  off,  or  a 
fracture  of  the  ascending  ramus  of  the  ischium  may  be  produced,  or  a  fracture 
may  occur  at  the  junction  of  the  descending  ramus  of  the  pubis  with  the 
ascending  ramus  of  the  ischium.  One  of  the  commonest  types  of  fracture  is 
w^here  a  force  acting  from  before  backward  creates  a  central  fragment  con- 
sisting of  a  greater  or  less  portion  of  the  pubic  b<mes  of  either  side,  which  arc 
driven  backward  into  the  ]x»lvis.  If  the  violence  was  extreme  and  continues  to 
act,  the  posterior  portion  of  the  ring  may  be  broken  upon  one  or  both  sides. 
The  sej)aration  may  occur  through  the  sacro-iliac  synchondrosis,  or  partly  along 
this  line  and  partly  through  the  ilium,  or  the  sacrum  itself  may  be  separated 
into  two  fragments,  or  a  line  of  fracture  may  pass  vertically  through  the  ilium 
and  end  below  at  the  sacro-sciatic  notch.  Such  lines  of  fracture  may  occur 
upon  one  or  upon  both  sides.  When  the  violence  acts  in  a  frontal  direction — 
that  is,  from  side  to  side  across  the  jielvis  in  such  a  manner  as  to  crush  the 
ilia  toward  one  another — a  fracture  may  be  produced  in  the  front  part  of  the 
pelvic  ring  similar  in  situation  to  those  already  described,  while  posteriorly 
the  sacro-iliac  ligaments  may  be  torn  so  that  the  joint  gapes,  or  the  sacrum 
may  Ix^  fractured,  or  the  ilium.  In  the  latter  case  a  line  of  fracture  will  run 
more  or  less  vertically  downward  from  the  crest  of  the  ilium  to  the  sacro-sciatic 
notch.  This  constitutes  what  was  described  by  Malgaigne  as  double  vertical 
fracture  of  the  pelvis.  These  several  lines  of  fractures  as  described  are  con- 
sidered more  or  less  typical  when  the  violence  is  exerted  either  directly  from 
before  backward,  or  from  side  to  side.  In  many  cases,  however,  the  pressure 
upon  the  pelvic  girdle  is  exerted  obliquely  and  other  lines  of  fracture  may  be 
produced.     For  practical  purposes  it  is  enough  to  know  that  fractures  of  the 
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Ivic  ring  occur  along  several  more  or  less  eliariirttTistif  lines;  and  that,  wlien 
he  pelvic  ring  is  fractured  in  front,  a  central  fragment  is  often  produced,  wliieh 
IftB  its  outer  lines  of  fracture  nmning  into  the  obturator  foramen  with  dis- 
ilflcement  backward,  and  that  posteriorly  the  lines  of  fracture  pass  through 
he  sacro-iliac  joint,  through  the  ilium,  or  tlirouph  the  »acTuiri  itself  in  a  more 
r  less  %'ertjcal  direetion.  In  lln*  vnsvs  of  doiilUe  fracture  the  anterior  line  runs, 
s  stated,  somewhere  thrnn^h  tin*  hririzniital  ramus  of  the  pul>c8  and  the  ascend- 
Bg  ramus  of  the  ischium  on  one  or  h^th  sidi^s,  while  iKisteriorly,  iri  classical 
faitey  the  fracture  is  tlsnHiiih  the  ilium  Sf>h4y,     It  begins  above,  somewhere 

Epcm  the  crest,  ami  cuds  below  Ix^ldud  the  acrtahuhnu.  In  tlicse,  the  central 
raginent  may  be  uiovable  and  an  upward  disiJaceuient  is  eomuiouly  observetl, 
lo  tbat  the  lower  extremity  appears  shorter  upon  the  injured  side.  Rotary 
liiiplacement  of  the  central  fragment  may  also  occur  upon  a  horizontal  or 
vertical  axis, 

SkI'ARATION  of  TlIK  SvMPUYSIS  PlTBIS  AND  OF  THE   SaCKO-ILIAC  JoiNT* 

knot  her  group  of  cases  best  considered  with  fractures  are  the  separations  of 
te  symphysis  pubis  and  of  the  sacro-iliac  joint,  Scf>nratii>n  of  the  symphysis 
nibis  may  be  jirorha/cd  in  sev*^ral  ways.  It  bas  repeatedly  Ikvu  observed  iluring 
labor  while  the  head  of  the  child  %vas  passing  the  stijjerior  pelvic  strait,  and 
these  cases  is  |)rodueed  jnirely  by  muscular  acti*tu.  In  some  of  the  cases 
forceps  w*ere  l»eiug  used  to  deliver  the  head  and  the  separation  occurred 
riiile  traction  was  Ijeiug  made.  The  diagnosis  of  this  condition  is  usually 
lery  simple,  and  an  audible  sua])  has  frequently  been  noticed  at  the  moment  of 
paration.  A  cleft  Imtween  the  bones  is  readily  dett^ted  on  palpation,  Separa- 
on  of  the  symjdiysis  has  also  been  obsctrved  as  the  result  of  violeut  abdurlion 
both  thighs,  the  injury  iu  these  cases  being  produced  by  traction  through  the 
idductor  muscles.  In  other  eases  separation  has  oor-urred  wlieu  an  individual 
horseback  has  been  thrown  forward  onto  the  withers  while  making  efforts 
'faep  his  seat,^ 

In  a  few  eases  separation  has  rx*curred  both  at  the  symphysis  and  at  the 
tern-iliac  joint.  Sc^veral  kinds  r»f  violentt^  may  produce  this  injury.  In  the 
ol^sen^ed  it  has  l>een  causf**!  by  falls  from  a  height  U{X)n  one  foot,  by  violeut 
iTP-ssure  frnra  l>efore  backward  over  the  ilium,  occasionally  from  falls  such 
lilt  the  individual  landed  upon  one  side  of  the  pelvis.  In  these  cases  also  an 
pwanl  displacement  has  been  observed,  so  that  the  whole  ilium  is  elevated, 
DfT^ther  with  the  lower  extremity*"  Although  these  cases  are  extremely  rare, 
diagnosis  might  W  established  by  the  (diaracter  of  the  displaeeiuefit,  by  tlie 
Me&eG  of  crepitation,  and  of  the  signs  of  fracture  elsewhere  in  the  pelvis,  but 
lore  especially,  as  may  be  said  of  all  fractures,  by  the  skillful  use  of  the  X-rays, 
paration  of  the  sacro-ilrac  j<>iiit  w[th*>iit  fracture  is  a  very  rare  injury. 
llian  twenty  observations  of  this  disloratir^n,  uuassociated  with  fracture, 
ve  Uf-n  observed.    Stimsf»n  states  (third  editir^n,  1000,  page  29f*)  that  he  has 

*  L.  A.  Sttmson,  toe.  ciL,  5th  edit.,  1907,  p.  304.  *  Ihld,,  p.  305. 
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seen  one  well-marked  ease.  Tlie  injury  was  said  to  have  been  produced  during 
labor.  The  displacement  was  backward  and  outward.  Here  again  the  X-rays 
would  probably  furnish  an  accurate  diagnosis  in  cases  of  doubt 

Separation  of  all  three  jielvic  joints,  not  associated  with  fracture,  is  an  in- 
jury the  existence  of  whicli  is  doubtful.  In  all  cases  re|X)rted,  and  they  are  iow 
in  number,  an  associated  fracture  was  pn»sc»nt  of  one  or  other  of  the  ]ielvic 
l>ones.  All  the  cas(»s  were  produccMl  by  extreuie  degrees  of  violence  and  all 
ended  fatally.* 

Isolated  Fractures  of  the  Pelvic  Bones  wUch  do  not  Break  the  Continuity  of 
the  Pelvic  Bing. — Anumg  these,  one  of  the  most  interesting  is  fracture  of  the 
acetabulum.  The  fractures  of  the  acetabulum  without  separation  of  the  pelvic 
girdle  may  occur  of  the  rim  of  the  acetabulum  merely,  or  of  the  bottom  of  the 
cotyloid  cavity.  The  first  group  of  cases  is  always  associated  with  dislocation 
of  the  femur.  In  these  the  syuiptoms  are  those  of  an  ordinary  dorsal  disloca- 
tion. In  addition  there  may  be  observed  slight  crepitation  as  the  bone  is  re- 
placed into  its  socket,  and  further  that  the  dislocation  may  easily  recur  either 
immediately  or  after  some  hours.  If  the  fragment  of  the  bony  lip  of  the  acet- 
abulum is  of  considerable  size,  it  can  be  detected  in  an  X-ray  picture.  The 
fracture  of  the  lx)ttom  of  the  acetabulum  may,  as  already  indicated,  be  asso- 
ciated with  fractures  of  the  pelvic  ring.  In  other  cases,  the  head  of  the  feuuir 
is  driven  into  the  bottom  of  the  cavity  in  such  a  manner  as  to  produce  radiating 
lines  of  the  fracture,  or  the  head  may  be  forced  completely  into  the  pelvis,  so 
that  the  border  of  the  great  trochanter  rests  against  the  rim  of  the  acetabulum. 
This  last  variety  only  occurs  from  blows  or  falls  upon  the  trochanter,  or  in 
falls  from  a  height,  when  the  individual  strikes  upon  one  foot  or  upon  the 
knee.  The  diagnosis  of  these  cases  is  sometimes  easy  and  sometimes  difficidt. 
Subjectively  there  may  he  great  pain  upon  slight  motion  of  the  limb ;  in  other 
cases,  the  femur  is  fixed  and  can  scarcely  be  moved  at  all.  Objectively  the  tro- 
chanter is  less  prominent  than  normal,  suggesting  an  impacted  fracture  of 
the  neck  of  the  femur.  The  shortening  is  slight  or  absent.  In  a  case  w^hich 
I  recently  saw  in  the  Xew  York  Hospital,  in  the  service  of  Dr.  P.  R.  Bolton, 
the  diagnosis  was  made  by  means  of  an  X-ray  picture.  The  head  of  the  bone 
was  driven  partly  through  the  acetabulum.  The  patient,  a  negro  man  of 
middle  age,  had  fallen  from  a  ladder  a  distance  of  fifteen  feet,  striking  upon 
his  hip.  There  was  severe  pain  in  the  hip.  Motion  was  restricted  in  all 
directions.  The  trochanter  was  notably  flattened.  The  patient  left  the  hospital 
at  the  end  of  a  month  with  no  marked  improvement  in  his  condition  and  on 
crutches. 

In  some  of  the  cases  previously  reix)rted  the  diagnosis  of  the  nature  of  the 
injury  w^as  not  made  during  life.  In  some,  the  amount  of  disability  has  been 
very  great.  The  limb  could  not  be  moved  without  extreme  pain,  and  motion  has 
been  absolutclv  rc»stricted  bovond  certain  limits.     In  others  the  amount  of  dis- 


*L.  A.  Stimaon,  loc.  cit.,  5th  edit.,  p.  306. 
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ability  has  been  imieh  less  aii*l  rerovrry  lias  takuii  place  with  a  good  ftmctioual 
result. 

ISOLATED  FRArTiTJK.^^  nF  TiiK  Sacrim. —  Isolated  fraetures  af  tbr?  safrntn 
may  l)e  prcKliieed  from  violoiu'c  directed  from  behind  forward,  as  from  falls 
or  Wow9  upon  the  sacnmi.  The  line  of  fraeture  bs  osualiy  transverse  and  runs 
rlo!*e  bcdow  the  border  of  the  .sacroiliac  joint.  Cominimrted  fractures  from 
irreat  de^reei*  of  violenee  have  also  hc(*ii  ol>servi*d.  In  idrinjsl  all  the  eases  the 
defomiity  has  lieen  an  angular  one,  such  that  the  hj*  of  I  he  coccyx  jiointed 
upward  and  forward.  Tlje 
injury  is  extremely  painful, 
involving  as  it  does  lacc^ra- 
tion  of,  or  pressure  upon, 

le  of  the  nerves  passing 

lUgh,  or  in  front  of  the 
sacrtim.  Locally,  there  is 
extreme  pain,  both  spotitJi- 
jieous  and  up>n  movement. 
There  is  apt  to  be  marked 
interference  with  defecation 
and  urination  unless  the 
fragment  is  replaee<l  and 
kept  in  position*  This  lat- 
ter is  not  always  easy  to  do. 
Mobility  and  crepitation  can 
usually  be  detected  by  frrasi> 
ing  the  lower  fragment  l>e- 
tween  the  finger  and  thumb, 
the  finger  being  introduced 
into  the  rectum.  In  many 
of  the  reported  eases  there 
have  been  more  or  loss  ex- 
tensive paralyses  of  the 
lower  extremities,  as  well 
as  interference  witli  the 
functions  of  the  bladder 
and  rectum.     It  nuiy  thus 

lie  *keen  that  fracture  of  the  sacrum  uiay  Ik*  a  very  serious  injury  indeed,  and 
one  easily  recognized. 

Fracttkes  of  the  Cortn*x. — Fractures  of  tlie  cm:'cyx  are  proliably  ex- 
Ixeniely  rare.  The  hone  is  so  movable  that  when  suVijectcd  to  sudden  violence 
it  is  much  more  apt  to  be  torn  away  from  the  sacrum,  or,  in  other  Avords,  dis- 
l<x*ated  than  fractured.  In  the  re|Kirted  cases  the  details  have  lii-en  rather 
niejig<*r.  It  i-s  IitAvever,  *]uite  possible  tlmt  s«»iue  nf  the  cases  of  c*^M*evgodynia 
folbmiug  lalxrr,  <»r  falls  ujK»n  the  buttcK-ks,  may  have  bec^u  due  to  fracture  of 


Fio.  37. — Dr.  I^ltov's  Casb  op  Fractttiie  of  the  Fhtioii 
OIF  THE  Acetabulum  and  Penetration  by  Tut  Hkad 
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the  coccyx.  The  history  of  the  injury,  localized  pain  and  tenderness,  crepi- 
tation and  the  recognition  of  undue  mobility  of  the  fragments  by  the  introduc- 
tion of  a  finger  into  the  rectum,  would  be  the  best  means  of  diagnosis  other 
than  an  X-ray  picture. 

FrtVctures  of  the  Ilium. — Isolated  fractures  of  the  expanded  upper  por- 
tion of  the  ilium,  including  the  crest,  are  not  unconunon.  They  are  nearly 
always  produced  by  direct  violence  and  are  often  associated  with  marked  con- 
tusion of  the  soft  parts.  A  very  few  cases  only  have  been  reported  in  which  the 
anterior  sujx^rior,  anterior  inferior,  and  posterior  su|)erior  spines  have  Ikh^ii 
torn  away  by  muscular  action.  In  the  cases  produced  by  direct  violence  the 
lines  of  fracture  may  run  in  various  directions.  They  commonly  begin  some- 
where along  the  crest  of  the  ilium ;  in  some  cases  even  so  far  forward  as  below 
the  anterior  su|x;rior  spine,  and  extend  horizontally  backward  or  backward  and 
downward.  The  size  of  the  fragments  varies  much  in  different  cases.  In  some, 
merely  a  small  portion  of  the  crest  of  the  ilium  is  separated.  In  others,  a  very 
considerable  fragment  exists;  and  in  these  the  fracture  may  be  comminuted 
to  the  extent  that  the  separated  piece  may  itself  be  broken  into  several  frag- 
ments. The  displacement  in  cases  of  fracture  of  a  small  portion  of  the  crest 
may  be  very  slight,  or  such  a  fragment  may  Ikj  displaced  upward.  If  the  line 
of  fracture  runs  below  the  anterior  su|)erior  spine  of  the  ilium,  the  displacement 
is  frequently  outward  and  a  little  forward.  If  the  anterior  superior  or  anterior 
inferior  sj)ines  are  torn  away  as  isolated  fragments,  they  may  be  pulled  down- 
ward by  muscular  action. 

In  the  cases  which  have  come  under  my  observation,  the  fractures  have 
usually  been  combined  with  severe  contusions,  so  that  the  overlying  soft  parts 
were  the  seat  of  swelling  and  of  extensive  ecchymosis.  One  sjTnptom  produced 
is  marked  disability ;  the  patients  are  often  unable  to  walk  on  accoimt  of  pain. 
Mobility  and  crej)itation  can  usually  be  detected ;  though  in  some  cases  they 
are  absent  on  account  of  the  firm  packing  of  muecles  on  either  side  of  the  line 
of  the  fracture,  so  that  the  fragments  can  be  moved  but  little.  It  often  happens 
when  examining  these  cases  that  a  slight  change  in  the  position  of  the  patient 
wnll  prevent  the  recognition  of  mobility,  previously  quite  evident  In  the 
examination  it  is  important  that  the  muscles  should  be  as  far  as  possible  relaxed. 
For  this  puri)ose  the  patient  should  be  placed  with  the  body  somewhat  bent 
forward  and  the  thighs  flexed  upon  the  pelvis  (Stimson).  In  cases  of  doubt 
an  X-ray  picture  taken  with  the  injured  ilium  lying  upon  the  plate  and  the 
rays  passed  obliquely  through  the  bone  from  before  backward  should,  as  a  rule, 
render  the  diagnosis  clear. 

Fractures  of  the  Ischium. — Isolated  fractures  of  the  ischium  are  ex- 
tremely rare.  In  the  very  few  cases  which  have  been  reported  the  fractures 
took  ])lace  from  falls  upcm  the  buttocks,  of  a  severe  character,  from  a  gunshot 
wound,  in  one  (fase  during  labor,  in  which  a  previous  fracture  of  the  pelvis 
had  caused  a  deforniity  such  that  the  ischium  was  in  the  way  of  the  fetal  head. 
It  was  fractured  during  delivery.     In  some  cases  the  fracture  has  been  a  sepa- 
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ration  of  the  tuberositj.  In  these  the  friignieiit  iiiav  W*  displaced  downward 
by  the^ttached  muscles.  In  other  cases  the  entire  iseliinm  may  he  separated 
and  the  outer  and  posterior  line  of  fraetnre  may  or  may  nut  pass  through  tlie 
aeetabnlunh  The  displacement  in  these  cases  may  Ije  slight,  hnt  moliility  and 
erepitation  can  Hi^nally  be*  detected  by  ordinary  methods  of  examination/ 

Diagnosis  of  Fractures  of  the  Pelvis  in  Generah — From  what  has  alreatly 
been  said,  it  may  be  nuderstood  that  in  general  the  diagnosis  of  fraetnre  of 
the  pelvis  is  not  dithcnlt.  The  history  of  the  accident  nearly  always  indicates 
aevere  deforce  of  %*ii«lence.     The  patients  often  snflFer  from  fihorl\     Rupture 

the  blathler,  or  rupture  of  tfie  nn^tbra  thronnrli  the  membranous  jiortion,  at 
tin  mpex  of  the  prostate,  are  very  commonly  ass*K^iated  injuries  ami  give  their 
awn  signs  and  aymptoma.  The  reader  will  find  them  fully  discussed  in  the 
sections  on  Injuries  of  the  Bladder  ami  of  tlie  Urethra,  rrspretively.  Asso- 
ciate<l  injuries  of  the  blfjod- vessels  and  of  the  nerve  trunks  are  much  more  rare. 
The  latter  occur  when  fracture  of  the  posterior  portion  of  the  ring  takes  place, 
either  through  or  close  to  the  sacrum.  1  Irave  seen  but  one  cast>  of  rnj^ture  of 
tlie  iliac  vein.  The  patient  %vas  a  man  wimn  whom  I  operated  in  the  Roosevelt 
Hospital  some  years  ago.  lie  had  received  a  typical  crushing  injury  by  Ijeing 
pinched  betw^een  the  buflFers  of  two  railway  cars,  and  was  bronglit  to  the  hos- 
pital suffering  from  extreme  shock.  There  was  a  severe  contusion  in  the  hypo- 
gastrinm,  fracture  of  tlie  horizontal  ramus  of  the  pubes  and  of  the  ascending 
ramiid  of  the  ischium  npion  the  right  side,  and  a  fracture  which  caused  a  par- 
tial separation  of  the  left  sacro-iliac  joint  below,  and  a  nearly  vi^rtieal  line  of 
fracture  through  the  sacnim  and  ilium  above,  such  that  the  npjxM*  angle  of  the 
ilium  upon  the  left  side  remained  attached  to  the  sacrum.  There  were  ibe 
signs  of  free  tluid  in  the  abdominal  cavity.  Though  the  luan  was  in  a  desperate 
cijndition,  I  assumed  the  presence  of  a  rupttU'e  of  the  Idadder,  though  no  blood 
had  been  passed  per  ureihramy  and  opened  his  abdomen  in  the  median  line* 
The  abdominal  cavity  contained  a  large  amount  of  dark  fluid  bloixL  There 
was  an  extra jieritoneal  rupture  of  tlie  blad<]er  extending  from  near  the  [peri- 
toneal reflection  downward  aufl  forward  nearly  to  the  prostate.  The  fractures 
were  discovered  upon  examination  as  descrilH-d.  There  was  a  partial  rupture 
of  the  left  common  iliac  vein.     The  patient  dicnl  upon  the  operating  table, 

Naturally,  ruptures  of  the  bladder  and  injuries  of  the  urethra  are  more 
eommon  in  cases  of  fracture  of  the  pubic  bone  than  in  other  situations.  As 
already  stated,  these  fractures  usually  involve  tlie  ]ielvic  ring  on  bcttb  sides  of 
the  median  line.  Ruptures  of  the  bladder  are  also  fre^pient  wlien  the  symphysis 
pnbijii  is  torn  apart.  Rupture  of  the  bladder  may  also  occur  in  conjunction 
with  fracture  of  the  sacnim  and  separation  of  the  sacro-iliac  joint.  In  some 
ease-s  the  rupture  is  produced  by  the  same  violence  which  causes  the  fracture. 
Tn  others  the  bladder  may  be  torn  by  the  sharp  end  of  a  displaced  fragment. 
(See  also  Injuries  of  the  Bladder.) 
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Ilnptiirc  of  the  urethra  nearly  always  occurs  in  the  membranous  portion. 
Tn  fractures  of  the  desctaiding  ramus  of  the  pubes,  when  the  force  is^exertod 
from  side  to  side,  the  urethra  may  Ixi  literally  cut  in  two.  Tn  other  cases 
tlie  very  firm  attachment  of  the  membranous  urethra  to  the  symphysis  pubis 
by  means  of  the  triangular  ligament  a(»counts  for  the  rupture  at  this  point,  the 
symj>hysis  forming  a  displaced  fragment,  tlu*  membranous  urethra  is  torn  awav 
from  the  a])ex  of  the  ]irostate.  Among  other  associated  injuries  which  will 
produce  their  own  symptoms,  but  are  rare,  are  injuries  of  the  rectum  and  oi 
the  vagina.  Injuries  of  the  veins,  either  the  large  venous  trunks  of  the  }>elvis 
or  the  prostatic  and  vesical  plexuses,  may  be  attended  by  fatal  bleeding.  Rup- 
ture of  the  external  iliac  artery  has  lx»en  observed  in  a  few  cases  and  has 
occurred  presumably  from  overstretching  of  the  coats  of  the  vessel.  One  of 
the  most  deadly  complications  of  fracture  of  the  pelvis  is  suppuration,  fre- 
quently of  a  necrotic  character,  of  the  loose  connective  tissues  in  the  space  of 
Retzius  and  the  vicinity.  A  case  of  this  kind  wdiich  came  under  my  observa- 
tion is  described  under  Injuries  of  the  Bladder.  In  the  slighter  cases  of  frac- 
ture of  the  pelvis,  such  as  sej)aration  of  a  portion  of  the  crest  of  the  ilium,  or 
when  other  small  and  isolated  ])ortions  of  the  j^elvic  girdle  are  separated  from 
the  main  body  of  that  ring,  the  symptoms  are,  of  course,  much  less  severe. 
They  are  to  be  recognized  by  the  ordinary  signs  of  fracture,  and  their  exact 
situation  and  limits  may  be,  in  many  cases,  demonstrated  by  means  of  stereo- 
scopic X-ray  pictures.  In  the  fractures  which  break  the  pelvic  ring,  and 
involve  the  separation  of  a  central  fragment  in  front,  the  displacement  is 
usually  easily  recognized  by  inspection  and  palpation.  In  many  cases  the 
diagnosis  is  greatly  assisted  by  palpation  through  the  rectum  or  vagina,  as  the 
case  may  be. 

The  character  of  the  displacement  in  fractures  of  different  portions  of  the 
pelvis  has  already  l)een  mentioned.  In  some  cases,  where  displacement  is  slight 
or  hard  to  distinguish,  ordinary  methods  of  examination  may  leave  the  question 
in  doubt  as  to  whether  a  fracture  exists  or  not.  A  fixed  point  of  pain  and 
tenderness  and  pain  on  passive  motion  of  the  thigh  may  be  very  suggestive 
signs  and  symptoms.  In  some  cases  the  separation  of  a  small  bony  fragment 
and  its  penetration  into  a  muscular  belly  may  cause  extreme  pain  on  motion 
and  even  sjxmtaneous  pain  (Rose). 

The  differcnfial  diagnosis  hetwccn  frarfvre  of  (he  acetabulum  and  fracture 
of  the  femur  should  not,  as  a  rule,  be  difficult,  even  without  the  aid  of  an  X-ray 
picture.  In  fractures  of  the  neck  of  the  femur  the  limb  lies  extended  and 
usually  rotated  outward.  In  fractures  of  the  acetabulum,  if  the  head  of  the 
bone  has  ])enetrated  the  bottom  of  the  cavity,  the  trochanter  should  be  much 
less  prominent  than  in  the  case  of  an  ordinary  fracture  of  the  neck,  and  yet 
the  difference  may  not  he  sufficient  for  a  diagnosis.  In  fracture  of  the  rim  of 
the  acetabulum  with  dorsal  dislocation  upon  the  ilium,  the  main  distinction 
from  fracture  of  the  femur  lies  in  the  position  of  the  limb,  which  in  a  dis- 
location is  flexed  and  rotated  inward.     In  the  case  mentioned  in  the  text  the 
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Gunshot  Wounus  uf  tue  Pelvis 


differential  diagBosis  betwet*n  fracture  of  tlie  nvt^k  of  tin'  femur  and  peuelration 
of  the  floor  of  the  acetalmluiii  Uy  the  head  of  the  bone  could  n<>t  bine  Ijeen  niade 
itfaout   the  aid  of  the  X-rays.      In  Imth  eomlitions  there  is  usually  absolute 
of  funetiou  in  the  lirnU 

Pro^osii.^It  goes  wilhont  saying  tlmt  llnmj:  fractures  of  iUv  pelvic  ring 

conihined   with  severe   asswinted   in  juries,   eitlier   of  the   bladder  UDil   urethra 

or  uf  other  important  structures  nearby  the  seat  of  fracture^  is  extremely  grave. 

If  the  associated  injuries  are  not  in  tlieniselves  so  serions  as  to  cause  iuinie- 

'  diHte  or  early  death,  the  prognosis  will  depend  lar^ady  nfmn  the  promptness  of 

iral  treatment,  i^ntnre  of  the  l)]adder,  perineal  drainage,  incision  and  draiu- 

of  iuffH'ted  heniatouiata,  reduction  of  disi^laeement,  etc.     The  simfile  frae- 

txires  involving  no  lesions  of  viscera,  blood-vessels,  or  nerves,  nsnally  recover 

'  promptly  under  suitable  care.      The  |>r<»giiosi8  of  isolated  transverse  fracture 

I  of  the  sacrnm^  so  couuuonly  associated  with  serious  injuries  uf  nerve  trunks, 

[  sometimes  also  of  the  bladder   anrl   rectum,   is  grave.      lu   Mumy  cases  death 

or  permanent  disaldement  will  follow- 

H  Gunshot  wounds  of  the  pelvis  occur  with  considerable  fre<]ueney  in  battle; 
Vthey  are  rare  either  as  accidental  or  bouiicidal  wounds  in  eivil  life.  Their 
gravity  dejiends,  of  course^  upon  the  presence  or  absence  of  asswiated  iu juries 
I  iif  ihe  contents  of  the  jx^dvis  and  abtlnmrn.  Mere  tlcsh  wimuds  tif  the  ]>elvic 
|p*giuns  do  not  ditfcr  in  gravity  fnnn  those  of  filler  ]>arts  r»f  the  liody  and  will 
[idepend  upon  the  range,  the;  character  of  the  wi  a|M*Tu  unt]  ujxjn  associated  injuries 
^Uood-vessels  and  nerves,  as  elsewhere  described.  The  saitie  uiay  be  said  of 
shot  wounds  involving  the  bones.  The  prognosis  is  also  greatly  inlluenced 
iky  the  presents  or  al*sence  of  infection.  Gunshot  wounds  of  the  hont*s  of  the 
[pelvis  depend  for  their  gravity  partly  ujion  tie  presence  or  al>sence  uf  extensive 
f Ci/mininution  of  the  hone  with  the  couunnnly  associated  infection  present  in 
ULe  former  grotip,  and,  of  course,  also  upon  assfKuated  lesions  of  the  jx?lvic 
era.  A  few^  |)ecnliarities  of  gunshot  wounds  of  the  pelvis  may  here  l)e 
luyted.  In  general  the  reuuirks  nuide  under  the  bead  of  gtuisbot  woinids  ap|ily 
L  fcefe.  Old-fashioned  lea<len  bullets  fired  from  ritlcs  of  large  caliber  ] produce 
Bin  the  jielvie  l)oneg,  as  elsewhere,  if  the  shot  be  at  reastmahly  close  range, 
Hertensive  laceration  of  the  soft  parts  and  comruinution  of  the  bones.  The  high- 
^ugirered  military  rifle  bullet,  on  the  other  hand,  if  it  strikes  the  thinner  or 
^nwe  spongy  portions  of  the  jielvis,  often  passes  through  the  hrme,  making  an 
orifice  not  much  larger  than  the  diameter  of  the  bullet.  If,  however,  the  harder 
Lportjons  of  the  pelvis  are  struck,  as,  for  example,  the  massive  bone  structure  sur- 
Ijrounding  the  aeetabulom,  or  the  thicker  part  of  the  horizonlal  pirtiou  of  the 
ibift,  extensive  comminution  and  wiflcly  spreading  lines  of  fracture  may 
ir*  Among  the  most  serious  eases  are  those  in  which  the  upper  portion  of 
ff-fMur  as  well  as  the  pelvis  receives  the  bullet* 
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In  war,  tlie  soldiers  on  the  firing  line  frequently  lie  prone.  Sometimes,  how- 
ever, they  are  obliged  to  fire  from  the  kneeling  position.  In  these  cases  a  more 
or  less  characteristic  type  of  wound  may  occur.  The  bullet  will  enter  the  outer 
surface  of  the  left  thigh,  perhaps  at  the  knee-joint,  or  anywhere  above  that 
ix)int,  may  fracture  and  extensively  conmiinute  the  femur  in  its  upward  course 
and  then  enter  and  jx^rforate  the  pelvis,  fretpiently  in  the  vicinity  of  the  hip 
joint,  or  just  above,  emerging  from  the  back.  It  can  be  readily  understood 
that  wounds  of  this  character  may  be  of  a  terrible  description,  the  track  of  the 
bullet  sometimes  being  twelve  to  eighteen  inches  in  length.  The  amount  of 
destruction  of  bone  and  laceration  of  the  soft  parts,  to  say  nothing  of  the  in- 
juries of  the  pelvic  viscera,  may  be  very  great  In  many  of  these  cases,  how- 
ever, the  viscera  will  escape  injury,  since  the  wound  of  exit  is  frequently  on 
the  buttock  and  the  track  of  the  bullet  does  not  pass  through  the  pelvic  cavity. 
Gunshot  fractures  of  the  ischium  arc  often  attended  by  great  comminution. 

In  former  wars  it  is  noted  that  the  most  fatal  gimshot  wounds  of  the  pelvis 
were  those  whicli  entered  from  behind  and  where  no  wound  of  exit  was  ])rescnt. 
The  dangers  in  these  cases  (le])ended  u]x>n  the  fact  that  such  wounds  were  nearly 
always  infected  and  tliat  the  wound  canal  ran  through  thick  muscular  layers, 
hard  to  drain.  Wounds  from  in  front  which  fracture  the  pubic  bone  also  have 
a  bad  j)rognosis  on  account  of  the  ass<K*iated  injuries  of  the  ])elvic  and  abdominal 
viscera.  Gunshot  wounds  of  the  bladder  are  discussed  under  Wounds  of  the 
Bladder.  The  escajx^  of  urine  from  the  Avound  affords,  of  course,  an  absolutely 
certain  diagnosis.  The  recognition  of  wounds  of  the  rectum  depends  upon  the 
escape  of  feces  from  the  Avound,  or  of  blood  from  the  anus,  more  often  u]x>n 
the  development  of  symptoms  of  sej)sis,  upon  a  septic  cellulitis  within  the  pelvis. 
In  wounds  uncouij)licated  by  injury  of  the  viscera,  the  structures  wounded  may 
usually  be  inferred,  in  case  there  is  a  wound  of  exit,  from  the  direct  course  of 
bullets  from  high-powered  rifles.  The  situation  of  the  bullet,  if  lodged,  can 
best  be  detected  by  means  of  the  X-rays,  either  by  stereoscopic  pictures  or  by  the 
use  of  one  or  other  of  the  forms  of  localizer.     (See  Dr.  Sweet's  Localizer,  Vol.  I.) 

Ilecovery  from  complicated  gunshot  wounds  of  the  pelvis  may  occur  under 
a])])arently  the  most  unfavorable  conditions.  I  knew  a  man  who  had  been  shot, 
during  one  of  the  battles  of  the  Civil  War,  through  the  jxjlvis  from  side  to  side. 
The  bullet  entered  the  right  hij),  passed  through  the  ilium,  crossed  the  abdom- 
inal cavity,  and  em])edded  itself  in  the  ilium  of  the  opposite  side.  The  bullet 
was  an  ordinary  minie  bullet.  It  was  extracted  later  by  incision  at  the  bottom 
of  an  abscess  cavity  which  developed  in  the  left  iliac  fossa.  The  man  had  made, 
when  I  knew  him,  a  i)erfect  recovery. 

The  lodgment  of  bullets  in  the  y>elvis,  or  in  the  soft  parts  which  surround 
the  pelvis,  is,  so  long  as  no  pelvic  viscus  sufi^ers  injury,  and  infection  d<x^ 
not  take  place,  a  matter  of  no  great  moment.  If,  however,  infection  of  such 
wounds  occurs,  the  bullet  may  remain  at  the  l)ottom  of  a  suppurating  cavity 
indefinitely,  unless  extracted.  Some  years  ago  I  removed  a  leaden  bullet 
which  was  embedded  in  the  ilium  above  the  acetabulum.     This  bullet  had 
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received  diiring  the  Civil  War,  at  the  battle  of  Antictani  or  Sliflrpsluirg, 
iind  had  reniiiiued  at  the  bottom  of  a  siippuratiag  tract,  which  healed  from 
time  to  time  and  again  broke  down,  during  a  i)criod  of  more  than  twenty-five 
yeara.  After  the  extraction  of  the  Inillet  iind  the  romovnl  of  tlie  infected  tissnes 
the  wound  healed  jierinanently.  Splintered  fra/::uienls  of  hone  from  gunshot 
wounds  of  the  pelvis  may  enter  the  Idadder  at  the  time  of  injury-,  or  subse- 
quently by  uleenition,  and  niay  form  tlie  niielei  nf  vesiral  raleuli. 

Sliell  wounds  of  tlie  soft  parts  or  liones  of  the*  yii-lvis  are  nflen  very  ex- 
tensive lae<*rated  wounds  with  ecmmiinutitm  of  the  l>cmes,  and  sneh,  of  eonrse, 
Mre  frequently  fatal.  I  hiring  the  Civil  War  in  Anieriea  it  sometimes  happened 
that  a  §<>ldier  was  strnek  1*y  one  of  tlie  large  iron  shells  then  in  use  in  navy 
guns  and  in  fortitieations,  and  that  the  hmly  of  the  individual  was  ent  com- 
pletely in  two.  A  ease  of  this  kind  is  narrated  in  **  Battles  and  Leaders  of 
the  (*ivil  War,'*  wla*re  two  soldiers,  iM^inir  on  a  uuirsh  and,  as  they  lielieved, 
cmt  of  range  of  a  heavy  eannon  mounted  on  a  fortification,  one  of  tliem  chal- 
lenged the  fort  to  fire  at  him  by  eertain  peculiar  gestures,  lielieving  himself  so 
far  away  as  to  lie  ont  of  danger.  The  ehallen^e  was  aeeepted,  and  tlie  shell 
which  arrived  cut  his  body  completely  in  two/ 


COCCYOODYNIA 


■        Under  the  name  of  et'>ceygodynia  we  understand  a  painful  affection  of  the 
lower  end  of  the  s]>ine,  ohserved  nuieh  mrire  often  in  women  than  in  lut^n ;  and 

Itisuall^^  wilhont  diseoverable  lesiun  of  the  bones  ur  the  soft  parts.     The  con- 
dition is  irjost  often  observed   in   nenrastheiiie   individuals,   all  hough   it   may 
oernr  among  those  who  ap|>ear  to  be  in  g<M-id  I  tea  1th.     It  has  Iwen  attrilnifed  to 
a  variety  of  caust*s,  among  them  injnrif*s  to  the  e(K'cyx,  or  to  the  joint  betwern 
ilie  ericeyx  and  the  sacrum,  or  tci  the  ligaments  or  nerves,  ix^curring  (hiring 
difficult,  or  instrumental  delivery  of  the  f(4ns.    It  may  also  ft.llow  falls  and  blows 
tipon  the  coccyx;  and  oceasionally  rlevelopa  without  history  of  injury  or  other 
a^ignable  canst*.     The  symptmn  is  pain,  refiTriMl  t<»  the  n-giun  t»f  the  er«'eyx 
during  defecation,   or   |ir*Klnr(Hl   by   musrular  mnvements,  sneh   as   the  aet  of 
rising  from  the  sitting  [losttire.     The  pain  is  remhTed  worse  by  pressure,   as 
when  tlie  indiviilnal  sits  down  n|ion  a  hard  eliair.     Some  of  the  cases  are  purely 
tti*urasthenic.     1  have  seen  several  of  them  cured  by  hygienic  measures  and  the 
of  drugs  having  a  sedative  action  njion  the  nerves,  notably  asafeti<la.     In 
»me  cases  no  treatment  short  of  the  removal  of  the  riwvyy.  is  l:>eneficial.     If,  how- 
i^v^r,  a  patient  is  markedly  hysterical  or  neurastlienie,  the  wise  surgeon  will 
^ve  a  guarded  prognosis  as  to  the  certainty  of  cure  following  the  operative 
wmjoval  <if  the  bone. 


*Tlie  incident  is  deacribed  aa  having  happened  during  the  siege  of  Frjrt  Pulaski,  Georgia. 
Thfthotwaa  fired  from  a  Blalcdy  rifled  gun  {EngliHli).  It  wita  said  thiit  the  gim  wa.s  .sighted  by 
the  culoripl  in  command  of  the  fort.  "Battles  uiid  Leaders  oi  the  Ci\il  ^^  ar/'*  The  Centurj'  C'oni- 
pMiy,  vol  ii,  p.  i. 
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DISEASES  OF  THE  PELVIS 

AriTK    O-^TK'iMYKLITIS    oF    TIIK    pKLVIC    BoXES 

Tlir  p-iicral  uikI  I^kuI  r-viujitniiis  of  a^iite  o>ii*<niiyeliti8  have  l>een  fully  dis- 
cnssrd  in  tlw;  sor-tion  lU-voti-*!  th  that  ^li-ras*-.  As  was  there  stated,  acute  oMeo- 
iiiy<*litis  is  far  los  atuiiwui  in  tlat  tliaii  in  Inn*:  Inim^,  ami  imleetl  acute  cistoo- 
niyclitis  <»f  \ho  jxOvis  is  ran*.  Of  all  the  |)firtions  of  the  i)elvic  girJle  the  ilium 
is  more  (»ftcii  attacked  than  anv  other  jiart.  In  a  certain  proj)ortion  of  cases 
the  dis(»asc*  folhiws  sulicutam^ius  injurv,  often  of  slight  severity,  although  it  is 
dilKcult  to  say  in  many  cas4-s,  whether  the  injury  itself  has  any  direc't  causative 
relation  to  the  inllaninuition  <if  the  Wme.  In  the  cases  which  develop  two  or 
three*  months  after  a  slight  contusion  of  the  jxOvis,  it  is  highly  probable  that 
no  such  relation  <'xists.  As  with  ost<»oniyelitis  elsewhere,  the  disease  occurs 
during  childhood  in  a  large  pro]K)rtion  of  casc»s.  The  infection  of  the  bone 
may  l>c  limited  to  some  ])articular  jnu'tion,  or  may  be  diffuse.  A  favorite  L>- 
calizatioii  apjK^ar.s  to  l)e  the  lines  of  union  of  the  several  bones  in  the  acetabu- 
lum.    The  sacrum  is  nnudi  less  often  involved  than  the  ilium. 

Symptoms. — 'J'lie  general  signs  and  symjitoms  of  acute  osteomyelitis  of  the 
pelvis  do  not  differ  fr<»m  those  ohscrv(»<l  in  the  long  l)ones.  The  picture  is  often 
on<*  of  an  intens<'  an<l  ra])idly  fatal  s(q)sis,  in  the  face  of  which  surgery  finds 
itself  (|uite  helpless.  JjOvaUiij  j»ain,  swelling  and  tenderness  are  to  \yo  observed. 
AVheu  the  disease*  is  located  in  the  vicinity  of  the  acetabulum,  the  clinical 
picture  may  closely  resendde  an  acute  suppurative  inflammation  of  the  hi]»- 
joint.  The  more*  violent  the  general  symi)toma  and  the  greater  the  amount  of 
hK'al  jiain,  the  more  ])ro]>able  the  diagnosis  of  osteomyelitis.  If  the  patient 
survives  a  w(H"k  or  two,  local  signs  of  swc»Iling,  enlargement  of  the  subcutaneous 
veins,  tenderness — in  other  words,  the  signs  and  symptoms  of  deep-seated  sup- 
puration— will  iK'come  evi<h'nt.  In  the  less  severe  cases  the  condition  may  n*- 
nuiin  obscure  for  a  considerable  period ;  as  when  a  focus  is  limited  to  a  portion 
of  bom*,  not  readily  a<'cc»ssil)le  to  pal])ation,  for  example,  to  the  inner  asjx^ct 
of  the  ilium.  In  th(»se  cas<»s,  hK'alized  ])ain  and  tenderness,  a  continued  fever 
with  (»vening  exacerbations,  leuc(H\vtosis,  with  relative  increase  of  the  poly- 
m«>r])honuc]ear  ctdls,  will  <»nable  the  surgeon  to  arrive  at  a  probable  diagnosis 
of  a  su])purativc  lesion.  Scmhut  or  later,  if  the  patient  survives  the  general 
sejitic  ix»isoning,  an  abs<»ess  will  develop,  giving  the  ordinary  signs  and  symp- 
tiims,  wlii<:h,  if  it  he  alh»wed  to  break,  or  Ix'  incised,  will  permit  the  escape  of 
pus,  usually  c»ontaining  StajihylocHK'cus  jiyogenes  aureus.  At  the  bottom  of  such 
an  absi'ess  will  1k»  f«>und  exposed  In^ne.  iMore  or  less  extensive  necrosis,  with 
the  formation  «>f  a  siMpicstrum,  follows.  In  a  large  proportion  of  cases  the 
sacriviliac  or  the  hip-joints  ai-e  involved.  If  these  children  survive,  the  devel- 
opment of  that  side  oi  the  ]H^lvis  is  interfered  with,  the  saero-iliac  joint  is  de- 
srr«»vtd,  the  liip-joint  is  freiiueutly  in  a  s^tate  of  bony  ankylosis,  usually  in 
marktHl  adduction  and  tloxion.    The  pelvis  exhibits  an  oblique  deformity,  owing 
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to  tlie  imperfect  growth  of  tlin  lumps  nf  lialf  the  [>e]vic  riii^.  Tlie  outline?^  of 
the  bones  of  the  affected  side  are  changed,  tlieir  surfaces  are  rougliened  and 
iii«y  lie  fNivered  with  TLskMithv  les.  All  the  peh  it'  diaiDelers  are  diniinislu'd^  and 
if  Tlie  individual  be  a  woinaii,  insurmountable  yhstades  to  normal  delivery  will 
nearly  iilways  Ik*  present. 

IJeeently  I  saw  a  ease  of  ehronie  osteomyelitis  of  the  left  iliimi  which  fol- 
lowed an  infected  gim^ihot  fracture  of  the  right  femnr.  The  infection  had  in- 
raded  and  caused  ankylusis  of  the  left  hijj-juini:,  A  sinus  led  to  dead  bune  in 
the  left  iliac  fossa. 

TrUERCULOSIS    OF    THE    BoNES    AND    JoiNTS    OF    THE    PeI.TIS 


Primary  tn!>eren|osis,  orininatiojir  in  tlie  hones  of  the  pelvis,  is  a  rare  condi- 
tion. It  is  prohahle  that  a  small  proportion  of  the  eases  of  tnhereulous  artttritis 
of  the  hip-joint  ari^s^  not  in  the  femnr,  but  in  the  ilinni^  near  the  joint,  which 
t)»€*  disease  subseijuentlv  invades.  The  clinical  picture  in  thes^e  eases  will  be 
chat  of  tnlicrenlosis  of  the  hip-joint,  elsewhere  discussed.  In  cases  of  dissemi- 
Jijited  tnberenlosis  of  the  l>ones  and  joints,  it  occasionally  hapjiens  that  a  tul>c»r- 
eulons  focus  develops  in  the  pubis,  or  in  some  portion  of  the  ilium  not  situated 
ear  a  joint.  The  history  of  these  cases  will  lie^  usual ly  in  the  presc^nee  of 
tybercuh:»iis  foci  elsewhere  in  the  body,   the  gradual   format iun  of  a   painless 

ling,  ending  in  tin*  development  of  a  cold  abscess  leading  to  lioue,  the  seat 
of  tnl>erculons  earies  and  tnl>prpnloiTs  ]>priostitis. 

Tuberculosis  of  the  Sacro-iliac  Joint;  Sacra-iliac  Disease;  Sacro-coidtis. — 
Tiil>erculosis  of  the  saero-iliac  joint  is  one  of  the  rarer  sites  of  titlM'Tculous 
arthritis.  The  disease  is  iufrecpient  in  children,  is  rare  l>efore  the  end  of  the 
neeoud  det*ade,  and  is  most  frequent  iM'twix-n  the  agrs  ni  twenty  and  thirty-five 
jrears^  although  eases  are  sonu*tiuies  observed  fhiring  advanprd  life.  The  pri- 
mary focus  is,  almost  without  exception,  in  tlie  snfrnin,  with  secondary  involve- 

t  of  tlie  saero'iliae  articulation.  Tlie  disease  here,  as  elsewliere^  is  eharae- 
d  liy  a  slowly  progn^ssive,  dt^struptive  lesion  of  the  Iwmes  and  soft  parts 
entering  into  the  joint.  Clinimthi,  the  progress  of  the  disease  is  often  insidi- 
mia,  and  the  condition  may  exist  for  months,  or  even  years,  before  a  definite 
dtagnosis  is  made.  After  a  eertain  time  there  is  regularly  produced  a  cold 
abseeds,  which  may  present  pisteriorly  in  the  lumbar  region,  above  the  joint, 
or  farther  dcnvn  over  the  joint  itscdf*  In  some  eases  the  tuWrculons  abscess 
appears  l>eneath  the  muscles  of  the  gluteal  region  and  reaches  the  surface  near 
the  gluteal  furrow.  In  still  other  cases  the  al)scess  forms  on  the  anterior  sur- 
of  the  sacnim  and  may  then  lie  palpable  per  recium.  The  early  symptoms 
i«t  of  pain,  very  commonly  rpfprred  to  the  sacro-iliar  joint*  though  in  many 
the  pain  radiates  downward  in  the  distriluition  of  the  great  sciatic  nerve. 
herefore.  in  its  early  stagc»s,  the  occurrence  of  the  sifmpioms  of  sciatica,  which 

ifit,  resisting  ordinary  methods  of  treatment,  should  lead  to  a  suspicion  of 

iliac  disease  and  a  careful  examination  of  the  pelvis,  in  order,  if  possible, 
10 
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to  exclude  this  condition.  In  some  cases  the  pain  may  radiate  forward  and  he 
referred  to  the  anterior  siijx^rior  spine  of  the  ilium,  or  to  the  anterior  surface 
of  the  thigh.  The  pain  is  increased  hy  motion  of  the  joint,  and  hy  pressure, 
either  posteriorly  or  anteriorly,  jjcr  rectum.  AValking  becomes  difficult  and 
painful,  and  even  the»prolonged  sitting  posture  in  one  position  may  cause  an 
aggravation  of  the  pain.  The  pain  is  usually  worse  on  standing,  better  when 
the  patient  lies  uiK)n  his  back,  though  frequently  severe  pain  at  night  is  com- 
plained of.  By  pressure  upon  the  crests  of  the  ilia,  such  that  the  diseased 
joint  surfaces  are  crowded  together,  the  pain  is  increased.  The  attitude  and 
gait  of  these  ])atients  is  peculiar,  and  sometimes  characteristic.  AVhen  stand- 
ing erect,  the  ]x»lvis  is  rotated  on  a  horizontal  axis  downward  upon  the  affected 
side,  producing  an  apparent  lengthening  of  the  lower  extremity  of  that  side. 
Though  this  is  the  rule,  rotation  in  the  opposite  direction  is  occasionally  ob- 
served. When  walking,  the  patient  leans  a  little  forward  and  often  su])port3 
himself  by  means  of  a  cane.  The  gait  is  a  shuffling  one ;  the  feet  are  held  close 
together  and  are  not  lifted  far  from  the  ground;  the  steps  are  short.  There  is 
frequently  added  a  fairly  marked  lateral  deviation  of  the  spine.  If  untreated, 
or  not  favorably  influenced  by  treatment,  there  develops  in  the  course  of  months 
or  years  a  cold  abscess  which  a])j)roaches  the  surface  in  one  of  the  situations 
already  mentioned,  or  farther  down  upon  the  posterior  surface  of  the  thigh.  If 
the  abscess  ruptures,  or  if  it  ]>e  incised,  and  in  either  case  pyogenic  infection 
follows,  th<*re  are  added  the  sym])toms  of  chronic  sepsis  elsewhere  described. 

DiFFKKKNTiAL  I)iA(iNosis. — The  two  couditious  with  which  sacro-iliac  dis- 
ease is  most  likely  to  be  confounded  are  sciatica  and  tuberculosis  of  the  hip — 
joint.     The  following  considerations  may  aid  in  the  diagnosis:  Sciatica  of  ai. 
marked  and  persistent  tyjKi  is  a  disease  rather  of  middle  age  or  later  life  ^ 
whereas,  disease  of  the  sacro-iliac  joint  is  more  common  during  an  earlier  ])erioA- 
In  sciatica  the  trunk  of  tlie  sciatic  nerve  itself  is  usually  tender.     Pressure 
upon  the  pelvis,  such  that  the  surfaces  of  the  sacro-iliac  joint  are  crowded  to- 
gether, increases  the  i)ain  of  sacro-iliac  disease,  but  has  no  influence  of  this 
kind  in  sciatica,     (^^areful  palpation  over  the  joint  posteriorly  and  per  reclurr^ 
should  never  be  omitted  in  cases  of  long-continued  sciatica.     From  tuberculosis 
of  the  hip-joint,  sacro-iliac  disease  is  to  be  differentiated  from  the  followiimg 
observations:    The  deformity  of  the  spine  and  the  abnormal  position  of  tb^ 
pelvis  disappear  in  sacro-iliac  disease  when  the  patient  lies  down,  or  may  b^ 
made  to  disappear  by  placing  him  in  a  suitable  posture.    There  is  no  limitation 
of  motion  in  the  hip-joint,  this  consideration  alone  being  sufficient  in  mo^ 
instances  to  exclude  tuberculous  coxitis.    After  a  tuberculous  abscess  has  fotwe^f 
the  diagnosis  may  be  rendered  very  simple,  though  in  some  caseB  it  trill  l*^ 
necessary  to  exclude  other  causes  of  suppuration  connected  witii  tbe  Imbj  psNt* 
These  wull  be  considered  in  another  place.     In  doubtful  caaep  ^ 

aid  in  the  diagnosis,  if  the  disease  is  far  advanced. 
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Syphilis  of  the  Bones  of  the  Pelvis 

Syphilitic  Osteitis  and  Periostitis  of  the  Pelvic  Bones.^ — Syphilitic  inflam- 
j^ltioD  of  tlie  pc'lvie  boDes  is  one  of  thr  riirtT  liX'nlizaliuris  of  the  disease.  It  is 
cliaraeterized  lierr  as  t^lscwheiv,  liv  mi  in  titration  nf  tlie  hoiiy  stnirtnn*  with 
gummatous  material  and  by  an  inflanniiation,  partly  formative  and  partly 
destructive.  The  symptoms  uf  sypbilitic  infiamniatinn  of  bone  are  present- 
namely,  pain  and  iiHKlerate  tenrleniosi^.  The  pain,  however,  is  miioli  less  severe 
than  is  commonly  ol>served  in  the  fnxpient  syphilitic  inflammations  of  the  long 
liones,  notably  of  the  tibia.  In  the  presence  of  other  syphilitic  manifestations, 
the  forraation  of  gummata  connected  with  the  pelvis,  with  an  accompanying 
swelling,  is  nsnallj  easy  to  reeo^ize  and  to  interpret.  In  the  ahsenr<%  how- 
ever, of  otlicr  active  lesions,  or  of  a  history  of  syphilis,  the  diagnosis  is  fre- 
quently diftienlt.  If  the  process  occurs  in  a  superficial  ]iart  of  the  jxdvis,  and 
a  jtalpablc  tnmor  is  forined,  the  diaj^iosis  i»f  a  trne  new  growth  is  often  made. 
One  of  the  fuvorile  mirs  for  s^yi^hilitie  iuHanunatioTis  nf  the  jielvic  bones  is 
along  the  crest  of  the  ilium.  The  signs  are,  thickening  of  the  bone,  the  forma- 
tion of  a  somewhat  cylindrical  enlargement,  of  a  slowly  progressive  character. 
When  the  syphilitic  prix^etis,  wherever  sitnated,  eventuates  in  softening  and 
the  formation  of  a  gnmmatons  al>sce8s,  the  characteristic  appearances  observed, 
I  after  incision,  or  after  spmtaneons  ulceration,  arc  those  of  broken-dow^n  gnra- 
niata,  easily  recognized  bv  the  exfierienced  eve*     (See  Svphilis.) 

DlAO^*OSI8    OK   TliK    OltlGlNS    OF    AbSCESSES    WHICH    APPROACH    THE    Si  KFACR 

IN  THE  Vicinity  of  the  Pelvis 


As  already  inentiont-d,  the  tnbercnloHs^  nr  other  abscesses,  associated  with 
I  dtseaee  of  the  sacnviliac  joint  may  approach  the  surface  above  the  crest  of  the 
itinni  and  in  close  juxtaposition  to  the  iipfx-r  limit  of  the  sacro-iliac  joint,  or, 
on  the  other  hand,  tliey  may  burnnv  beneath  tlie  muscular  layers  and  apjiear 
in  the  buttock,  or  in  the  gluteal  furrow^  or  even  farther  down  njH>n  the  iMisterior 
surface  of  the  thigh.  When  the  abscess  burrows  in  a  forward  direction^  it 
may  lie  palf)able  as  a  fluctuating  swelling  jter  rrclum  and  may  reach  the  sur- 
face in  the  gluteal  furrow,  having  escajK^d  from  the  jh^Ivis  through  the  sacro 
sciatic  notch,  or,  on  the  other  hand,  may  make  its  way  into  the  ischiorectal 
^ind  present  up)n  the  surface  of  the  buttock  like  an  ordinary  iscliiorectal 
Those  intra t)el vie  abscesses  which  follow  the  course  of  the  iliaaia 
vf^wsele  may  present  in  the  fob!  of  the  groin,  just  below  Poupart's  ligament, 
pre  the  iliacns  muscle  passes  from  the  pelvis  down  into  ihe  thigh.  Tn  other 
frms^%  thcs**  abscesses  appr<»arh  the  surface  h»wer  down,  and  thru  the  Indly  of 
the  sartorins  niustde  forms  a  luirrier,  such  that  the  abs(!ess  approaches  the 
aurface  at  some  point  either  just  internal  to  or  just  outside  of  the  course  of  this 
muade.     It  is  to  be  borne  in  mind,  that  not  only  these  abscesses  following  the 
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course  of  the  iliacus  tendon,  but  also  i)soas  abscesses  may  invade  and  second- 
arily infect  the  hijhjoint. 

Abscesses  originating  in  tul)erculous  caries,  or  acute  osteomyelitis  of  the 
dorsal  and  lumbar  vertebra*,  follow  the  course  of  the  psoas  muscle,  so  that  when 
they  ap])roach  the  surface  in  the  thigh,  it  is  at  a  ^x^int  considerably  internal  to 
those  following  the  course  of  the  iliacus  muscle,  as  already  described.  The 
typical  position  for  a  psoas  abscess,  which  appears  Mow  Poupart's  ligament, 
is  somewhere  not  far  from  the  mid-line  of  Scarj)a's  triangle.  A  psoas  abscess 
may  also  form  a  fluctuating  swelling  above  I^oupart's  ligament  and,  as  else- 
where described  in  this  book,  it  nuiy  then  be  possible  by  pressure,  first  above 
Poupart's  ligament  and  then  below,  to  appreciate  a  sense  of  fluctuation,  accord- 
ing as  the  tension  of  the  pus  is  increased  in  the  intra-  or  extra-abdominal  portion 
of  the  sac.     (See  l)is€»ases  of  the  Abdomen.) 

Th(»re  remain  a  number  of  con<litions  under  which  large  collections  of  pus 
ocrur  in  thc^  iliac  fossa,  and  the  lower  lateral  cpuulrauts  of  the  abdomen,  ilauy 
of  these  abscc.ss(»s  are  associate<l  with  special  lesions,  which  give  their  own 
symptoms,  as,  for  example,  inflammation  (»f  the  vermiform  apjx?ndix  and  the 
various  inflammations  resulting  in  abscesses  of  the  uterine  adnexa.  Such  col- 
lections may  also  arise  from  the  kidney,  notably  in  cases  of  tuberculosis  of  that 
organ,  or  from  other  retroperitoneal  organs  or  structures.  The  diagnosis  of 
these  conditions  may  often  be  made  from  concomitant  signs  and  symptoms, 
referal)le  to  such  organs.  Tii  other  cases,  however,  no  diagnosis  will  l>e  made 
until  the  abscess  is  incised  an<l  its  origin  sought  for,  by  palpation  of  the  cavity, 
or  the  introduction  of  suitable  exploring  instruments. 

AXEIRISMS    OV    TUE    GrOIN 

lender  this  li(»ad  are  ordinarily  included  aneurisms  forming  upon  the 
external  iliac,  or  the  common  femoral  artery,  and  the  two  main  branches  of 
the  connnon  fcMuoral — namely,  the  superficial  femoral  and  the  profunda.  These 
aneurisms  are  groujied  togetlu'r,  not  only  because  they  arise  in  the  same 
general  region  and  have  nuiny  signs  and  symi^toms  in  common,  but  also  their 
surgical  treatment  is  quite  similar. 

The  extrrnnl  iliac  arfery  begins  opposite  the  sacro-iliac  joint,  at  the  bi- 
furcation of  the  common  iliac.  It  lies  upon  the  inner  margin  of  the  psoas 
muscle,  is  covered  by  peritoneum,  and  passes  to  the  middle  of  Poupart's 
ligament.  Below  this  prjint  it  is  known  as  the  femoral  artery."  The  vein 
lies  to  its  inner  side.  The  common  femoral  divides  into  its  two  branches, 
the  suj)erficial  femoral  and  the  profunda,  at  a  distance  of  one  or  two  inches 
below  PonpartV  ligament  in  Scarpa's  triangle.  Traumatic  aneurisms  of 
the  external  iliac  and  common  femoral  arteries  are  extremely  rare,  the  rea- 
son being  that  while  woiukIs  of  these  vess(»ls  are  fairly  frequent,  an  aneu- 
rism has  soldom  time  to  form,  since  the  injuHMl  individuals  usually  bleed  to 
death. 


The  gponianeous  anvHrisms  of  tlie  groin  huvo  for  tlieir  faiisiitinn,  degen- 
eratiuD  of  the  arti^rial  wall,  pr<Klijc'ed  hy  sypiiiljs,  alcohnlijsm,  nephriti^r,  pos- 
siblv  iilso  by  the  eonsfitiitionfll  distiirbimees  afcompamin^  dirnnie  gout  and 
rljeumatiani,  wliieh  produce  arteriosflerosis.  Chronit?  alcoholism  undoiditedly 
causes  arterio&cdcrosis  in  persons  not  vet  advanced  in  years  and  llai^  favors  the 
occurrence  of  anenrisni.  In  a  certain  pro]inrfion  of  ease^,  1raiitnatistn»  wliether 
from  lOows  or  falls,  or  from  a  sudih^n  sh*olchi!i|i  of  the  arterial  tidic,  |>recr«ie3 
the  foruiation  of  the  anenrism.  Of  the  anenrisms  in  tins  rc^iion  tlie  hirgest 
number  originate  in  the  eonmion  femoral,  next  in  ihe  external  iliac,  and  lastly 
ia  the  branches  of  tlte  femoral  close  to  their  origitis,  aneurisms  of  tlie  internal 
iliac  artery  bein^  extremely  rare.  The  disease  affects  men  nnieli  more  often 
than  women  in  the  proportion  of  almost  20  to  1.  The  anenrisnial  tumors  are 
usually  not  very  large.  They  may  be  as  larije  as  a  hen's  eg*^,  occasionally  as 
large  as  a  g<~>ose  egg,  seldom  very  nnich  larger,  Anenrisms  situated  Iwdow 
Poupart's  ligament  are  usually  globnlar  in  shape.  When  they  form  ahove 
Poupart's  ligament  in  the  iliac  fossa,  they  vary  in  shape  and  may  he  either 
flpindle-shaped  or  jjlobnlan  The  iincnrisnis  of  the  sujx^rlieial  f<^nioral  commonly 
Ittve  a  apindlelike  fornL 

Symptoms  and  Biagiiosis  of  Aneurisms  of  the  0roin.— Following  some  injury, 
or  a  muscular  strain  of  the  groin,  bnl  in  the  majority  of  cases  without  any  sucli 
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hjsffiry,  the  patient  may  notice,  as  the  first  symptom,  a  sharp  pain  referred 
to  the  affected  region.  In  other  cases  no  pain  \vill  be  pre.scmt,  hut  simply  the 
foimation  of  a  small  tumor  connected  with  the  artery,  which,  however,  increases 
rather  rapidly  in  size.  The  ordinary  sviuptoms  of  aneurii^ni  are  present — i.  e., 
expanaile  pulsati*m  and  bruit.  If  it  is  possible  to  compress  tlie  artery  l>etween 
the  aneurism  and  the  heart,  pulsation  in  the  sac  will  cease  and  the  anenrii^m 
mMY  diminish  somewhat  in  size.    Pressure  symptoms  are  sometimes  produced, 
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edema  of  tlie  extremity  from  ])ressnre  upon  the  vein,  sometimes  neuralgic  pain 
from  pressure  upon  tlie  nerve  trunks.  Here,  as  elsewhere,  aneurisms  tend  to 
invade  and  cause  abs<^)rption  of  surrounding  structures.  Thus,  absorption  of 
some  jK)rtion  of  the  jielvic  l)ones  jjressed  upon  by  the  aneurism  may  take  place, 
or  interference  with  the  functions  of  the  liip-joint.  After  a  certain  time  the 
aneurism  may  ruj)ture  either  internally  into  the  abdominal  cavity,  or  l)eneath 
the  peritoneum,  or  in  the  intermuscular  ])lanes  of  the  thigh,  or  in  the  sul> 
cutaneous  tissues,  Avith  the  production  of  a  tunu>r,  or  with  widespread  in- 
filtration with  blor>d.  The  aneurism  may  cause  pressure  ulceration  of  the 
overlying  skin  and  rupture  externally,  with  a  fatal  n^ult.  If  the  rupture  is 
small,  bleeding  may  at  first  be  moderate  and  may  cease  by  clotting;  but  the 
hemorrhage  will  recur,  and  sooner  or  later  cause  death.  Infection  of  the 
aneurismal  sac  nuiy  occur  and  be  followed  by  suppuration,  sometimes  by 
gangrene  of  the  limb  from  pressure,  or  death  from  hemorrhage.  In  inquiring 
into  the  history  of  an  aneurism,  it  is  important  to  discover  where  the  original 
tumor  formed  and  thus  the  origin  of  the  aneurism.  This  knowledge  is  an  im- 
portant aid  in  deciding  as  to  the  site  and  sometimes  the  method  of  operative 
treatment.  There  is  very  little  tendency  on  the  part  of  aneurisms  of  the  iliac 
and  femoral  arteries  to  undergo  spontaneous  cure.  The  tendency  is  toward 
incre^ise  in  size  and  final  rupture.  I  have  seen  a  nuinl)er  of  cases  in  which  the 
aneurism  ruj)tured  into  the  tissues  of  the  thigh  and  in  every  one  with  a  fatal 
result,  either  from  gangrene  of  the  extremity  or  from  hemorrhage.  As  has 
been  mentioned  when  discussing  aneurisms  in  general,  a  mistaken  diagnosis 
is  by  no  means  rare.  If  the  aneurism  is  inflamed  and  about  to  rupture,  it  may 
present  the  api)earance  of  an  ordinary  abscess,  and  if  the  sac  is  thickened  or 
partly  filled  with  clots,  the  characteristic  signs  of  aneurism  may  be  absent,  or 
hard  to  appreciate.  Such  aneurisms  have  repeatedly  been  incised  under  a 
mistaken  diagnosis,  with  a  fatal  result. 

AXEURISMS    OF    THE    BuTTOCK 

The  internal  iliac  artery  gives  oil  anterior  and  posterior  branches;  the 
largest  branch  of  its  posterior  division  is  the  gluteal  artery^  which  emerges  from 
the  pelvis  through  the  upper  part  of  the  greater  sacro-sciatic  foramen.  The 
artery  soon  after  it  euierges,  divides  into  suj)erficial  and  deep  branches;  the 
superficial  branch  jiasses  between  the  gluteus  maximus  and  medius  muscles  in 
an  outward  direction.  The  deep  branches  run  between  the  gluteus  medius  and 
minimus.  The  anterior  division  of  the  internal  iliac  gives  off  the  sciatic  artery, 
which  emerges  from  the  pelvis,  through  the  lower  portion  of  the  greater  sacro- 
sciatic  foramen,  along  with  the  great  sciatic  nerve.  The  artery  follows  the 
nerve  downward  for  a  short  distance  and  gives  off  lateral  branches  which  are 
distributed  to  the  structures  in  the  vicinity.  Aneurisms  may  develop  upon 
either  the  cjluteal  or  the  sciatic  arteries.  A  very  large  proportion  of  them  are 
of  traumatic  origin.     In  the  small  group,  which  appears  to  be  spontaneous,  the 


DISEASES   Ol"   THE  PELVIS 


135 


I 


I 
I 
I 


» 


* 


wune  preilispising  causes  exist  as  result  in  iiiKHirisiiis  clsrwliere.  In  umny  of 
^Ae  trftumahc  castas  folluwiTig  ^;tnb  or  pini(*tijrrt!  wonmls  of  tlie  glufeal  regi^m, 
the  condition  produced  is  rather  tliat  of  prtmartf  artrriaf  hemaioma  than  that 
of  aiieiirisin  in  tlie  stri**ter  senile.  In  this  group  of  ea^c^s,  f4il!owing  a  narrow 
through  deep  wound  uf  the  huttiK-k,  there  will  l>e  in  8uiii(\  srvere  external 
hiTJiorrhage,  %vhieL  will  at  onoe  leiu!  to  a  siis|)ieioii  uf  a  wound  ui  a  large  arterial 
trunk*  In  others,  the  exli*nuil  hh't^diuf^  uuiy  ho  slight  froui  tla*  first,  or,  if  at 
!ir<;t  profui*p,  it  will  soon  eease.  In  I  hose  cases  there  will  ()evelc»|i,  usually  quite 
rapirlly,  a  tumor  in  the  gl illegal  region,  sometimes  of  eonsiflerahle  size,  whieli 
increases  from  day  to  day.  If  the  wound  (»f  the  artory  was  incomplete,  tlie 
ttirnor  will  sliow%  upon  aus<'ul(ation,  the  presence  uf  a  whirring  murmin',  syn- 
chronous with  the  artorial  pulse,  T!u'  irvahmni  of  these  cases  is  lir«>ad  ineislnu, 
evacuation  of  the  clots,  and  control  of  the  arterial  hemorrhage  by  ligature.  An 
arterial  lu*matonja  has  heen  ohscrved  following  injuries  of  the  p'riufMim,  such 
«^  iK^'tir  from  impalement.  The  condition  has  horn  sufficieutlj  dcscrihed  under 
injuries  of  the  perinenm. 

As  t<i  (lie  diatjntmis  in  genera]  of  aneurisms  of  the  bntloek,  it  may  he  said, 
that  after  any  &everc  injury  to  this  region,  whether  aeeoinpanied  hy  an  o|>en 
wonnd  or  not,  in  whicli  a  eonsiderahle  tumor  soon  deveh)ps,  the  surgeon  should 
always  think  of  the  pfjssihility  of  aneurism.  In  the  castas  which  frdlow*  sul>- 
cutaneous  injuries  or  o]>en  wounds,  the  appearan*-e  uf  aneurism  is  not  always 
inmiediate.  The  development  of  the  tuiuor  (»j  appreciidde  size  tuay  retjuire  a 
niitiiber  of  weeki?. 

Symptoms  of  Gluteal  Ajicuriam. — In  achlition  to  the  fonnation  of  a  tumor, 
pain  is  a  prominent  syiuptom.  Fain  oeeurs  in  t!u'  distrihutiou  of  striatic  nerve 
diieflv,  and  may,  therefore,  he  felt  in  the  h«ck  of  tho  thigh,  leg,  or  foot,  or,  when 
other  nerves  are  compressed,  in  I  he  pelvis,  or  in  the  jierineuTn,  The  diagnosis 
of  sciatica  is  8onietin»c*8  made*  The  sac  of  a  gluteal  aneurisni  se]d*>m  reaches 
a  very  large  size  before  rnptnre  occurs  into  the  tissues  of  the  buttock.  In  other 
cases  a  very  considerable  tunu»r  has  been  slowly  formed,  as  large  as  an  orange, 
or  even  as  a  chihrs  head.  While  in  general  the  signs  of  aneurism  arc  jterfeetly 
di^tinct^  the  condition  has  Un^n  mistaken  for  an  abscess,  for  sarcoma  of  the 
bottock,  or  of  the  pelvis.  The  differential  diagnosis  is  to  be  made  by  tlie  use 
of  iin  Ms|ii rating  needle,  by  the  history,  by  the  absence  of  an  irregular  knobby 
eontoiir,  such  as  is  observed  in  sarcomata  of  this  region;  anrl  liy  rectal  exanuiui- 
tion,  in  the  search  for  evidences  of  disease  of  the  pelvic  Imnes,  or  other  h^siona. 
Tl>e  ab«*enee  of  the  const ifuli final  symptoms  of  sepsis  should  enable  the  surgeon 
tj>  avoid  mistaking  an  aneurism  for  an  acute  abscess.  In  malignant  tumors  of 
tlie  lK>ne  it  is  often  yiossihle,  upon  palpation,  to  detect  the  actual  enhiri^ement 
of  the  bone  and  sometiTnes  the  peculiar  parebmentlike  crackling  felt  when 
presRtire  is  made  upon  the  tliin  layer  of  boue  which  may  cover  a  central  sarcoma, 
In  jfneh  a  case  the  X-rays  wnuhl  aid  iu  tho  diagnosis.  Tla^  flitTon^ntlsd  diairn<»sis 
lietween  aneurisms  of  the  gluteal  ami  soiatie  arteries  can  scaroely  1«'  made 
niUefis  the  aneurisntal  tumor  is  very  small.     In  the  latter  case  an  aneurism  of 
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the  sciatic  artery  would  occupy  a  lower  position  than  that  originating  in  the 
gluteal.  The  former  would  be  situated  near  tlie  greater  sacro-sciatic  notch, 
the  latter  lower  down  near  the  tuberosity  of  the  ischium. 

Tumors  ok  tiik  Pklvis 

We  hav(^  already  des(*ril)ed  the  tumors  whieli  <K*eur  in  the  sacrococcygeal 
region,  and  wliich  may,  as  stated,  develop  either  in  front  of  or  behind  the 
sacrum  and  coccyx.  (See  Spine.)  In  addition,  there  remain  to  he  described 
the  tumors  growing  in  the  pelvic  bones  and  tliose  occurring  in  the  soft  parts 
outside  the  pelvis,  as  well  as  those  which  develop  in  the  connective  tissues  in 
the  interior  of  the  pelvis;  excluding  the  tumors  which  form  in  the  various  pelvie 
viscera  and  which  have  received  attention  under  appropriate  headings.  Tto 
tumors  occurring  in  the  soft  parts  surrounding  the  pelvis  are  more 
upon  the  buttock  than  elsewhere.  Most  of  the  ordinary  varieties  of  tumor : 
(K*cur  in  this  region — lijwma,  fibroma,  sarcoma,  myxoma,  as  well  as 
forms  of  cystic  growth — namely,  ordinary  atheromatous  cysts  and 


Fia.  39. — FiBRo-LiPOMA  of  tiik  Buttock  in  a  Youno  Woman. 
(Roosevelt  llospital,  coUection  of  Dr.  Charles  McBumey.) 

Bursa*  may  rarely  develop  over  the  tuberosity  of  the  ischium.  The  diagnosifl  of 
these  several  forms  of  growth  presents,  as  a  rule,  no  great  difficulties.  The  hisr 
tory  and  ap])earancc  of  the  tumors  d<x?s  not  differ  from  similar  growths  in  othe* 
])arts  of  the  body. 

Tiunors  of  the  Bones  of  the  Pelvis. — The  most  important  tumors  developii^ 
in  the  l)ones  of  the  |H'lvis  are  fibroma,  ost(M>nia,  enehondroma,  and 
They  are  all  of  them  rather  rare  tumors.     The  sarcomata  are  by  far  iJbb 
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•equent  While  these  tumors  do  not  differ  in  their  characters  from  similar 
imors  elsewhere,  tlierc  are  a  few  special  data  which  may  here  be  mentioned, 
'he  special  characters  of  the  tumors  of  the  pelvic  bones  are  as  follows:  The 
l)r<>niata  and  true  bony  tumors  are'benign,  although  with  the  former,  combina- 
ons  with  sarcoma  may  occur.  The  fibromata  occur  most  often  in  women  and 
leir  favorite  site  is  the  vicinity  of  the  anterior  sujxjrior  spine  of  the  ilium, 
hence  they  may  grow  outwardly  or  backward  into  the  iliac  fossa.  They 
L^velop  usually  from  the  connective  tissues  or  from  the  [Kiriosteum  of  the  bone. 
hey  are  usually  smooth,  hard,  rounded  tumors,  occasionally  soft,  and  in  them 
lyxomatous  as  well  as  sarcomatous  degeneration  may  take  place. 


Fio.  40. — Sabcoma  of  the  Ilium.     (New  York  Hospital,  service  of  Dr.  Frank  Hartley.) 

The  favorite  site  of  the  osleomata  and  of  the  enchondromata  is  the  ilium, 
Bear  the  sacro-iliac  joint ;  whence  the  tumors  usually  grow  forward.     The  osteo- 
niala  are  slowly  growing  tumors  of  a  generally  rounded  contour,  though  often 
^vith  a  knobby  and  uneven  surface,  and  of  bony  hardness.     The  same  is  true  of 
fte  enchondromata,  except  that  the  latter,  after  they  have  existed  for  a  consid- 
'Table  time,  may  form  metastases  in  different  parts  of  the  body.     The  differen- 
tial diagnosis  between  bony  and  purely  cartilaginous  tumors  can  be  made  with 
absolute  certainty,  if  the  tumor  is  favorably  situated,  by  means  of  the  X-rays. 
5^»iiy  tumors  cast  definite  shadows  in  which   frequently  the  structure   and 
arrangement  of  the  bony  lamellae  constituting  the  growth  are  plainly  shown 
tipon  tlie  photographic  plate.     Cartilage,  on  the  other  hand,  casts  a  shadow  so 
™t  that  it  is  hardly  distinguishable,  even  by  the  most  careful  technic.     This 
•liuerence  alone  is  sufficient  for  a  differential  diagnosis  if  the  tumor  contains 
'•wie  or  cartilage  exclusively.     Both  bony  and  cartilaginous  tumors  may  be 
solitary  or  multiple.     Combinations  of  cartilage  and  bone  may  occur  in  the 
^^  growth.    Bony  and  cartilaginous  tumors  may,  so  long  as  they  remain 
*"**UrpVe  few  or  no  symptoms.    If  they  attain  to  oonsiderable  size,  they  may 
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produce  symptoms  of  various  kinds  by  pressure  upon  nerve  trunks,  or  upm 
intrapelvic  organs.  It  not  infrequently  happens  that  bony  and  cartilaginous 
tumors  are  observed  in  several  situations  of  the  body  at  the  same  time ;  so  that 
if  a  woman  who  is  pregnant  exhibits  exostoses  of  the  long  bones  or  elsewhere,  it 
is  always  wise  to  make  an  intrapelvic  examination  for  the  purpose  of  excluding 
bony  outgrowths  into  the  interior  of  the  pelvis,  which  might  seriously  interfero 
with  delivery.  This  will  be  especially  true  when,  as  sometimes  hapyx^ns,  thest» 
tumors  grow  from  the  jwsterior  surface  of  the  pubic  bone  or  from  the  ischium. 

Sarcoma. — Sarcoma  may  develop  from  the  periosteum,  or  from  the  medulla 
of  the  bones.  All  the  different  varieties  of  sarcoma  may  develop  in  connection 
witli  the  pelvis,  as  well  aloiu^,  as  in  combination  with  bony  tumors,  fibroma  an<l 
myxoma.  The  periosteal  sarcomata  of  the  pelvis  are  frequently  less  malignant 
forms  and  may  remain  covered  by  a  fibrous  capsule  for  a  long  time,  and  when 
accessible  may  be  removed  with  a  fair  degree  of  ease  and  some  hope  of  cure. 
Those  growing  in  the  interior  of  the  bone  are  often  very  vascular  tumors  of 
rapid  growth,  which  soon  cause  destruction  and  perforation  of  their  bonv 
covering  and  may  exhibit  pulsation  and  even  a  murmur.  They  are  often  mis- 
taken for  aneurisms,  notably  when  they  grow  into  the  interior  of  the  pelvis. 

These  tumors  may  develop  at  any  period  of  life,  and  in  general  their  history 
resembles  that  of  otlier  sarcomata.     The  course  of  the  disease  is  slow,  or  rapid, 
according  to. the  character  of  the  individual  tumor.     Metastases  occur  as  in 
other  sarcomata,  notably  in  the  lungs.     As  to  the  physical  characters  of  the 
timiors  themselves,  I  have  very  little  to  add  to  what  has  been  stated  under 
tumors  in  general.    When  accessible  to  palpation  they  form  rounded,  sometimes 
knobby  growths,  sometimes  hard,  sometimes  soft,  suggesting  fluctuation,  and 
sometimes  of  uneven  consistence.     If  the  tumor  causes  expansion  of  the  bone, 
parchmentlike  crackling  may  be  distinguished  over  its  surface  with  the  fingers. 
The  X-rays  are  a  valuable  aid  in  the  diagnosis.     Secondary  tumors  frequently 
form  in  tlio^  vicinity,  and  if  the  growth  approaches  the  skin  such  nodules  ma}^ 
be  felt  in  the  muscles,  in  the  subcutaneous  tissues,  or  in  the  skin.    It  occasionally" 
happens  tliat  the  tumor  i)erforates  the  skin  Avith  ulceration,  hemorrhage,  etc.. 
Depending  upon  their  situation,  these  tumors  may  grow  to  a  considerable  siz^ 
before  they  are  discovered,  or,  on  the  other  hand,  if  so  situated  that  they  pres^ 
upon  the  nerve  trunks  of  the  lumbar  or  sacral  plexuses,  pain  will  be  an  early^ 
symptom,  which  slowly  or  rapidly  grows  worse  and  involves  larger  areas  of 
distribution  of  sensory  nerves.     The  pain  is  referred  to  the  distribution  of  th^- 
affected  nerves  and  thus  may  l)e  felt  in  the  back,  in  the  groin,  in  the  perineum^ 
down  the  thigh,  or  in  the  log  and  foot.     The  pain  will  often  at  first  be  mistaken, 
for  sciatica,  and  it  is  noteworthy  that  the  onset  of  the  pain  in  malignant  tumorsr 
of  the  pelvis  may  he  absolutely  sudden,  thus  tending  to  a  false  diagnosis  at  the- 
start.     In  additicm  to  the  pain,  there  may  follow  palsies  of  groups  of  muscles^ 
and,  finally,  disturbances  of  the  function  of  the  bladder  and  rectum,  which  soon, 
destroy  life.     The  jmin  in  many  cases  is  so  unbearable  that  these  patients  early 
acquire  the  morphin  habit. 
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Cystic  Tumors  in  the  Cavity  of  the  Pelvis.^— 1  be  tumors  wliirU  ot-eiir  in  the 
leonnective  tissues  of  the  interior  of  tlie  pelvis  are  chiefly  those  cystic  tiimow 
lorciirring  in  front  of  the  sarriiui  mu\  lK4ieve<i  to  orijLjinatt'  in  a  ixTsistent  reniuiuit 
[of  the  eouniH»ti(in  ItetwtM^ii  tlie  I'jiiflielial  liiiiiii^  uf  tlie  inediillarv  fniial  lunl  llie 
||MMtanal  giit»  alrenily  daseril>ed  untlor  tlie  hvnd  of  saerorocL'Vgfal  tuniurs  (i^ee 
|£]]tne),  or  tliey  are  et'liintHHKM'im  evst^. 

Kchinococtnis  cysls  of  the  pelvis  oeenr  txriii^ioiiallv  in  those  countries  vhere 
iIm*  tlis^^ase  is  entlomie,  Tht*y  niay  orcnr  within  the  ]>elvis,  in  the  soft  parts 
I  surrounding  the  jx»lvis,  or  in  the  pel  vie  hones.  As  is  the  ease  with  eehinoer)ceiis 
jeligewiiere  sitnated,  the  tiunors  are  of  a  slow  growtli.  In  gc^neral,  the 
Bifi  made  before  operation  is  scarcely  likely  to  be  nearer  the  truth  than 
involved  in  the  assumption  that  a  cystic  tumor  of  some  sort  is  present.  When 
'^ibe  growth  originates  in  the  Ijone  the  signs  and  symptoms  would  closely  resemble 
a  slowly  growing  cc-ntral  sarcoma,  A  certain  diagnosis  is  only  likely  to  lie 
nmJe  at  the  time  of  operation,  or  upon  aspiration  of  the  fluid  contents  of  the 
cysts  with  the  rtn^ognition  of  t]ie  1  booklets* 

The  [)rognosis  of  ecbiutxNX'ciis  of  the  pelvis  dejx'nds  upon  wlietlier  the  dis- 
ease originates  in  the  soft  parts  and  in  a  position  accessible  to  tbe  knife,  or  in 
tht*  l»om*s.     If  tbe  tumor  is  readily  accessible,  even  tliougb  it  \w  in  the  lesser 
\rlvi<*  cavity,  the  prognosis  for  cure  is  grMjd,     Tf  il  originates  in  the  bone,  the 
pfcignosis  is  ranch  less  favorabh\     Tlie  conditif>ns  for  a  radical  cure  by  opera- 
tion in  this  latter  ease  are  usually  difhcnlt. 

As  already  noted,  the  diagnosis  of  ]x?lvic  tumors  attached  to  or  involving  the 
We  may  he  greatly  assisted  by  means  of  tbe  X-rays,     Tbe  lK>ny  destruction 
produced  by  sarcomata  may  be  very  perfecth^  shown  hy  a  go<3d  X*ray  pictnre. 
hi  tbe  ease  of  the  bony  ancl  cartihiginons  tumors  growing  from  the  ilium,  uenr 
fie  sacroiliac  joint,  forward  into  the  ]x*lvic  cavity   (their  favorite  mode  of 
^To^'tli),  the  X-ray  diagnosis  is  not  so  satisfactory.    The  tiiraor  is  tcKi^  far  away 
*^^>U\  the  plate  to  cast  a  definite  shadow.     In  tbe  cases  which  involve  the  anterior 
^nirm  of  the  pelvic  ring,  the  diagnosis  of  the  tumor  by  ordinary  methods  of 
P^ljjation  is  usually  possible.     It  will  l*e  gi*eatly  assisted  by  the  X-rays.     In 
tddjtion  to  the  differen<t;^s  already  noted  between  bony  tumors  and  those  com- 
posed of  cartilage,  it  is  to  1  e  l:M»me  in  mind  that  while  the  cartilaginous  tumors 
^    their  early  stages  remain  liard  witli  a  knuliby,  uneven  surface,  later  they 
any  degenerate  so  that  harder  and  softer  areas  may  alternate  upon  tbe  surface 
^f  the  tumor     The  differential  diagnosis  lietween  tlie  various  forms  <»f  pdvie 
^>iior,  aneurisms,  hernias  through  the  sacro-sciatic  foramen,  absit*sses  which 
P*itit  iicrCj  or  eehinoeoccus  cysts  which  make  their  way  out  of  the  pelvis  through 
AU  outlet  and  their  various  characters,  \vill  lie  found  suihciently   described 
^^der  proper  headings,  and   I  do  not  feel  that  a  further  discussion  of  these 
«*iiditianii  is  called  for  in  this  place. 


CHAPTER    VII 
CJONGENITAL  DEFECTS  AND  INJl'RIES  OF  THE  SHOULDER  AND  \iaXITY 

CONGENITAL  DEFECTS  OF  THE  SHOULDER  REGION 

Congenital  Defects  of  the  Clavicle. — Congenital  defects  of  the  clavicle,  either 
unilateral  or,  more  commonly,  bilateral,  are  very  rare.  The  clavicle  may  be 
entirely  absent  on  one  or  both  sides,  or  the  defect  may  be  confined  to  one  or 
both  ends  of  the  bone,  a  central  rudiment  being  formed.  The  diagnosis  of  the 
condition  offers  no  difficulties,  on  ])alpation  the  collar  bone  is  found  absent. 
The  deformity  produced  is  often  very  slight,  since  the  muscles  in  the  vicinity 
of  the  shoulder-joint  and  in  the  neck,  tend  to  hold  up  the  shoulder-blade  and 
humerus.  Some  falling  of  the  shoulder,  however,  is  commonly  present  In 
bilateral  cases  the  mobility  of  the  upper  extremity  is  greatly  increased,  so  that, 
for  example,  the  inner  surfaces  of  the  upper  arms  may  be  brought  into  contract 
in  front  of  the  sternum. 

Congenital   Elevation   of    the    Scapula — Sprengel's    Deformity. — Congenital 
elevation  of  one  or  both  seapuhe  is  a  deformity  of  not  very  rare  occurrence- 
The  most  complete  collection  of  data  in  regard  to  this  topic  have  been  accmnu- 
lated  and  embodied  in  a  short  monograph  by  A.  E.  Horwitz,  printed  in  th^ 
American  Journal  of  Orthopedic  Surgery^  Xovember,  1908.    Horw'itz  was  abl^ 
to  collect  120  cases  from  the  literature,  to  which  he  added  16  unpublisheci 
cases.     The  deformity  is  usually  unilateral  in  the  proportion  of  about  10  to  1  - 
The  most  marked  and  evident  sign  of  the  condition  is  an  abnormally  higfM^ 
position  of  the  hone.    In  addition,  the  bone  of  the  affected  side  varies  from  it^ 
fellow  in  shape.     There  is  a  diminution  in  the  vertical  diameter  of  the  bon^ 
and  an  increase  in  its  horizontal  diameter.    The  scapula,  in  this  respect,  retain^ 
the  shape  observed  in  the  fetus  and  approaches  that  which  is  normal  in  som^ 
of  the  quadrupeds.     In  a  certain  proportion  of  the  observed  cases  there  is  »- 
bending  forward  of  the  supraspinous  portion  of  the  body  of  the  bone.     Ir^ 
addition,  there  is  quite  constantly  observed   a   prolongation  of  the  superioiC^ 
median  angle  of  the  scapula,  such  that  this  portion  of  the  bone  was  formerly:^ 
until  the  nature  of  the  deformity  came  to  be  understood,  frequently  mistaken:* 
for  an  exostosis.     In  about  tvventy-five  per  cent  of  the  cases  this  prolongatiorr^^ 
extends  toward  the  median  line  of  the  back  and  is  attached  by  fibrous  tissue,  o:^ 
cartilage,  or  bone  to  the  transverse  process  of  a  cervical  vertebra  (from  th*^ 

fourth  to  the  seventh).     Associated  with  the  defonnity  of  the  scapula  there  i 
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frequently  observed  scoliosisy  which  may  be  to  one  or  the  other  side.  Defects 
of  muscles  may  also  coexist,  the  most  common  defect  being  a  weakness  or  itnr 
perfed  development  of  the  trapezius  muscle.  In  one  or  other  of  the  reported 
cases  defects  have  been  observed  in  almost  all  of  the  muscles  attached  to  the 
scapula.  The  clavicle  may  be  shorter  than  normal,  or  longer  than  normal,  or 
malformed.  The  humerus  may  show  evidences  of  arrest  of  development  in  that 
it  is  not  as  long  as  its  fellow.  In  a  considerable  proportion  of  cases  other 
congenital  defects  have  been  observed.  The  most  common  of  these  are,  im- 
pcr/er/  development  of  one  side  of  the  face,  wry-neck,  club-feet,  and  asymmetry 
in  tlie  lower  extremities  of  the  two  sides  of  the  body,  together  wdth  a  number 
of  other  associated  congenital  deformities  in  isolated  cases.  The  defects  are 
more  apt  to  occur  upon  the  same  side  of  the  body  as  the  elevation  of  the  scapula. 
The  height  of  the  scapula  above  its  fellow  varies  in  different  cases  and  at 
different  ages.  During  childhood  the  difference  upon  the  two  sides  is,  of 
course,  less  tlian  in  adult  life.  The  following  figures  are  given  by  llorwitz. 
At  the  age  of  1  to  5  years  the  average  elevation  was  3.4  cm.  The  minimum 
was  1.0  cm.  The  maximum  was  5.5  cm.  Between  the  ages  of  15  and  20 
years  the  average  height  was  5.8  cm.  The  minimum  w^as  2.5  cm.  The 
maximum  was  12.0  cm.  In  a  large  projx^rtion  of  the  cases  observed  the 
scapula  retained  its  infantile  shape  and  size  and  did  not  keep  up  in  growth 
with  the  rest  of  the  lx)dy.  The  scapula  may  or  may  not  be  rotated  upon  a 
sagittal  axis.  The  inferior  angle  of  the  bone  is  usually  rotated  forwardy  so  that 
it  is  farther  away  from  the  median  line  of  the  body  than  normal.  In  some 
cases  tlie  bone  is  also  rotated  upon  a  frontal  axis  so  that  it  flares  away  from  the 
Wk.  The  degree  of  scoliosis  and  its  direction  appears  to  vary  independently 
of  tlie  deformity  of  the  scapula.  The  classification  of  the  different  types  of 
cases  is  thus  made  by  Horwitz:  "1.  Simple  elevation,  no  muscle  defect  or 
articulation.  2.  Elevation  with  bony,  cartilaginous,  or  fibrous  attachment 
3.  Elevation  with  muscle  defect" 

Diagnosis. — While  in  general  the  condition  of  congenital  elevation  of  the 
scapula  is  readily  diagnosticated  by  inspection  and  ])alpation,  it  must  be  dif- 
ferentiated from  certain  other  conditions — ^namely,  "  1.  Kachitis.  2.  Osteo- 
malacia. 3.  Badly  united  fractures  of  the  scapula.  4.  Paralysis.  5.  Severe 
scoHosis.  6.  Cervical  Pott's  disease  (in  bilateral  cases),  7.  Empyema.  8. 
Muscle  contractures." — Horwitz. 

From  the  history  of  the  appearance  of  the  deformity  in  early  infancy,  it  is 
^ally  j)ossible  to  differentiate  congenital  elevation  of  the  scapula  from  other 
auditions.  An  important  point  in  the  diagnosis  is  the  recognition,  either  by 
Palpation  or  by  an  X-ray  picture  of  the  infantile  shape  of  the  bone — namely, 
"^at  its  vertical  diameter  is  diminished,  w^hile  its  horizontal  diameter  is  in- 
^^.  Further,  after  fractures  of  the  bone,  there  will  have  been  a  history  of 
'^jury  to  the  shoulder.  In  the  elevation  of  the  scapula  caused  by  lateral  curva- 
'«rp  (,f  {]^^,  gpine,  the  scapula  ui)on  the  convex  side  of  the  curve  will  always 
'^elevated.    Following  empyema,  the  entire  side  of  the  thorax  will  be  deformed, 
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there  will  be  a  scar  and  a  history  of  the  preceding  disease.  When  the  elevation 
is  due  to  paralysis  of  muscles  which  normally  hold  the  scapula  down,  the  con- 
dition will  usually  be  evident  from  ordinary  methods  of  examination.  When 
the  disease  is  bilateral  it  might  possibly  he  confounded  with  tuberculosis  of 
the  bodies  of  the  vertebnv.  The  pain  accompanying  disease  of  the  vertebra?  will 
be  absent  In  congenital  elevation  of  the  scapula  there  is  limitation  in  the 
motion  of  abduction  of  the  arm.  Such  is  not  the  case  with  disease  of  the  verte- 
bnc.    An  X-ray  examination  will  often  be  of  value  in  cases  of  doubt. 

Congenital  Dislocation  of  the  Shoulder-joint. — ^A  true  congenital  dislocation 
of  the  shoulder-joint  due  to  imperfect  development  of  the  glenoid  cavity  of  the 
scapula,  or  of  the  head  of  the  humerus  or  both,  is  one  of  the  rarest  of  congenital 
deformities.  Even  in  the  few  cases  reported  the  actual  congenital  nature  of  the 
dislocation  is  almost  doubtful.  (Stimson.)  The  most  complete  rejwrt  of  the 
condition  w^as  made  in  1847  by  R.  W.  Smith.  He  observed  several  castas,  but 
only  two  appear  to  have  Ix^cn  truly  congenital.  Both  occurred  in  lunatic  women, 
and  upon  the  bodies  of  each  he  was  able  to  j)erform  an  autopsy  and  study  the 
anatomical  relations  of  the  parts.  One  was  a  double  sulx^oracoid  dislocation, 
the  other  a  double  subacromial  dislocation.  In  tlie  first  case  the  glenoid  cavity 
swmed  almost  absent  from  its  normal  situation,  but  a  cavity,  similar  to  the 
normal  one,  had  been  developed  upon  the  anterior  or  costal  surface  of  the 
scapula.  The  head  of  the  humerus  was  abnormal  in  size  and  shajx?.  The 
remainder  of  the  articulation  was  very  nearly  perfect.  Uix>n  the  opposite  side 
in  this  case  the  deformity  was  very  similar.  In  his  second  case,  a  double 
congenital  subacromial  dislocation,  a  glenoid  cavity  had  been  develojied  upon 
the  externa]  surface  of  the  neck  of  the  scapula,  with  which  the  head  of  the 
humerus  articulated.  The  shoulder  of  the  opposite  side  presented  similar 
peculiarities. 

By  far  the  largest  number  of  cases  of  supposed  congenital  dislocations  ar^ 
due  to  injury  to  the  shoulder  during  lalwr,  or  possibly  during  intra-uterine  life  - 
or  are  due  to  paralyses  of  the  muscles  of  the  upper  extremity,  produced  b^ 
injuries  to  the  brachial  plexus  during  delivery,  either  by  the  pressure  of  thc::^ 
blade  of  the  obstetric  forceps,  or  by  iniprojxir  traction  upon  the  arm,  or  lateral^ 
flexion  of  the  neck. 

Dislocations  Produced  During  Delivery. — They  are  usually  dorsal  dis^ — 
locations,  either  subacromial  or  subspinous.  Stimson  considers  that  thes^^ 
dislocations  are  probably  all  of  them  traumatic,  and  says:  "My  reasons  fot:3 
thinking  this  group  probably  traumatic  are  that  the  limitations  of  motioi*: 
closely  resemble  those  of  the  same  traumatic  dislocation  in  adults,  and  that  th^ 
bones,  as  sho^^^l  in  a  few  operations  and  in  the  radiographs  of  three  of  my^ 
cases,  differ  from  the  normal  only  in  being  smaller."  ^  In  a  certain  proportioi^^ 
of  these  cases  the  deformity  is  not  recognized  at  birth  and  in  some  the  adviof=^ 
of  a  surgeon  has  not  l)een  sought  until,  the  children  were  several  years  old.    In* 

»  Stimson,  **  Fractures  and  Dislocations,"  p.  612,  Lea  Brothers,  1907. 
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most  of  the  cases  attention  has  been  directed  to  the  shoulder-joint  on  account  of 
the  fact  that  the  child  did  not  move  the  affected  arm,  or  did  not  move  it  freely. 

The  signs  and  symptoms  observed  have  been  as  follows:  The  motion  of 
the  shoulder-joint  is  limited  in  all  directions.  The  head  of  the  bone  is  palpa- 
ble and  usually  visible  behind  the  acromion.  The  motions  of  outward  rotation 
and  adduction  are  very  much  restricted.  The  elbow  is  held  a  little  forward 
and  rotated  inward.  In  these  cases,  as  in  all  displacements  of  bone,  no  method 
of  diagnosis  is  so  accurate  as  the  taking  and  viewing  of  a  pair  of  stereoscopic 
juetures  of  the  part.  In  a  number  of  the  reported  cases  the  dislocation  has 
been  discovered  soon  after  birth,  since  attention  has  been  directed  to  the  shoul- 
der from  the  fact  that  the  child  cried  whenever  the  upper  extremity  was  moved. 

Paralytic  Dislocations. — In  another  group  of  cases,  sometimes  spoken 
of  as  congenital,  the  displacement  of  the  bone,  which  may  be  complete  or  par- 
tial, is  due  to  injuries  of  the  brachial  plexus  during  delivery  and  to  the  result- 
ing paralysis  of  the  muscles  about  the  shoulder,  such  that  the  humerus  loses  its 
normal  support  and  its  head  is  held  in  the  glenoid  cavity  only  by  atmospheric 
pressure.  The  injury  is  produced  by  strong  lateral  flexion  of  the  neck  or  by 
downward  traction  upon  the  ann,  or  by  both.  From  the  weight  of  the  limb 
tlie  ligaments  of  the  shoulder- joint  become  relaxed,  until  finally  the  head  of 
the  bone  may  be  slipped  forward  or  backward  out  of  the  glenoid  cavity  by  slight 
degrees  of  violence.  The  paralysis  is  known  as  birth  paralysis,  or  as  obstetrical 
palsy,  or  by  the  name  of  the  two  men  who  indeix^ndently  descril)ed  it,  Erb- 
I)iichenne.  In  both  of  the  last  two  groups  the  functional  usefulness  of  the 
ttitire  up])er  extremity  is  often  seriously  impaired,  and  in  many  cases  the  bones 
do  not  develop  as  jierfectly  as  upon  the  soimd  side,  so  that  the  whole  extremity 
may  remain  throughout  life  smaller  and  shorter  than  its  fellow.  The  diagnosis 
of  birth  palsies  is  described  under  injuries  of  the  brachial  plexus.  The  result- 
ing dislocaticm  is  nearly  always  backward,  though  it  may  Ix^  downward  and 
forward.  The  muscles  paralyzed  are  usually  the  deltoid,  the  s])inati,  the  biceps, 
and  the  brachialis  anticus,  though  other  groups  of  muscles  may  also  be  para- 
lyzed, if  nerve  roots  other  than  the  fifth  and  sixth  cervical  are  injured.  In 
general,  the  diagnosis  of  these  conditions  is  plain  from  the  history  and  upon 
inspection  and  palpation.  In  cases  of  doubt  the  electrical  reactions  of  the 
muscles  should  be  tested.     (See  also  Injuries  of  the  Brachial  Plexus.) 

mjUMES  OF  THE  SHOULDER  AND  SHOULDER  REGION 

Injuries  of  the  skin  and  subcutaneous  tissues  of  the  shoulder  are  common 
^  the  result  of  blows  and  falls.  Others  are  due  to  greater  degrees  of  violence, 
8nch  as  run-over  accidents  or  accidents  caused  by  moving  machinery.  Whether 
Rwwutaneous  or  open  wounds,  the  diagnosis  of  these  injuries  presents  no  special 
difficnlty.  The  muscles  surrounding  the  shoulder-joint  are  occasionally  rup- 
tured by  muscular  eflFort  or  by  sudden  forcible  traction  upon  the  limb.  Such 
rnptnres  affect  especially  the  deltoid  muscle  and  the  pectoralis  major;  occa- 
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sionally  the  long  tendon  of  the  biceps.  In  the  case  of  the  two  former  muscles 
the  niptiire  is  rarely  complete.  The  injuries  are  to  be  recognized  by  pain  and 
tenderness,  sometimes  by  notable  swelling  from  hemorrhage,  and  by  more  or  less 
com])lete  loss  of  function  of  the  injured  muscles.  In  case  the  ruj)ture  involves 
a  considerable  portion  of  the  muscle,  a  groove  or  hiatus  may  be  palpable  in 
the  muscular  belly.  If  the  deltoid  muscle  is  ruptured  close  to  its  insertion  in 
the  humerus,  the  upper  portion  of  the  muscle  would  form  a  considerable  tumor, 
while  a  corresjx)nding  hollow  would  be  observable  below.  Dislocation  of  the 
long  tendon  of  the  biceps  has  been  described  as  the  result  of  muscular  violeiiee. 
The  condition  has  never  l)een  verified  by  actual  dissectioti.  The  symptom?  of 
rupture  of  the  long  tendon  of  the  biceps  will  lye  spoken  of  under  Injuries  of 
the  Arm. 

Some  of  the  cases  diagnosticated  as  myalgia,  or  muscular  rheumatism  al)out 
the  shoulder-joint,  in  which  the  chief  symptom  is  pain  when  the  muscles  are 
called  into  action,  or  which  may  be  spontaneous  pain  of  a  dull,  aching  character, 
are  unquestionably  due  to  partial  ruptures  of  tendinous  or  muscular  fibers,  due 
to  violent  muscular  efforts.  The  muscles  chiefly  affected  are  the  trapezius  and 
the  deltoid.  The  condition  may  follow  blows  or  falls  upon  the  shoulder  or  a 
single  sudden  violent  muscular  effort ;  or,  in  other  cases,  it  may  be  due  to  pro- 
longed and  very  severe  muscular  effort  of  a  character  to  which  the  individual 
is  not  accustomed.  Such  muscular  ])ain  may  not  be  recovered  from  for  several 
months. 

Injuries  of  the  Blood-vessels  of  the  Axilla. — Injuries  of  the  axillary  arterv 
and  vein  may  he  open  or  subcutaneous  wounds.  A  considerable  proportion  of 
these  injuries  are  complicated  by  injuries  of  the  contents  of  the  thorax,  of  the 
great  vessels  at  the  root  of  the  neck,  of  the  thoracic  duct,  of  the  nerves  of  the 
brachial  jdexus,  or  by  dislocations  and  fractures  of  the  humerus. 

The  open  wounds  of  the  axillary  vessels  may  he  incised,  punctured,  or  gun^ 
shot  wounds.     The  incised  wounds  are  produced  by  cuts  and  8tal>s  with  knives-, 
daggers,  bayonets,  swords,  and  the  like.     In  such  cases  the  wound  may  divide  ot^ 
open  the  axillary  artery,  or  the  vein,  or  both.     In  other  cases  not  the  main  arteriaU 
trunk,  but  one  of  its  branches,  the  subscapular  or  the  circumflex  artery,  for  ex — 
ample,  may  he  divided.     Incised  or  stab  wounds  which  divide  or  widely  open-^ 
the  axillary  arterv  or  vein  are  attended  by  such  profuse  bleeding  that,  unless 
instant  surgical  aid  is  at  hand,  the  individual  bleeds  to  death  in  a  few  moments. 
If  direct  pressure  can  be  made  upon  the  bleeding  point  until  suitable  arrange- 
ments are  completed  for  the  formal  enlargement  of  the  wound  and  ligation  of 
the  bleeding  vessels,  the  patient's  life  may  be  saved. 

If  the  wound  of  the  artery  is  small,  a  mere  lateral  puncture,  for  example, 
or  if  one  of  the  arterial  branches  merely  is  divided,  and  if,  in  addition,  the 
wound  in  the  soft  parts  be  ver^'^  narrow,  one  of  two  results  may  follow.  The 
amount  of  bleeding  may  be  small  and  may  be  stopped  by  the  pressure  exerted 
by  the  tension  of  the  surrounding  soft  ])arts.  This  result  will  very  rarely 
liappen  in  the  axilla,  since  liere  the  blood  has  abundant  opportunity  to  diffuse 
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itself  widely  through  the  connective-tissue  planes.  I  mention  such  a  possibility 
here  because  spontaneous  cessation  of  bleeding  has  been  observed  after  a  lateral 
puncture  of  the  axillary  artery  by  a  small-calibered  rifle  bullet.  (MacCormac.) 
The  second  result  is  that  an  arterial  hematoma  will  be  formed  in  the  axilla  of 
variable  size.  The  external  bleeding  in  these  cases  may  be  trifling.  This  condi- 
tion will  be  spoken  of  more  at  length  under  Subcutaneous  Injuries  of  the  Axil- 
lary Vessels. 

Wouuds  of  both  artery  and  vein  will,  if  both  trunks  are  divided  or  widely 
opened,  and  if  the  external  wound  be  of  considerable  size,  end  promptly  in 
death  from  hemorrhage.  Punctured  woimds  of  both  artery  and  vein  may  be 
followed  either  by  the  formation  of  an  arterial  hematoma  of  greater  or  less 
size,  or  by  the  subsequent  formation  of  an  arterio-venous  aneurism.  This  con- 
dition has  been  observed  in  recent  wars  a  number  of  times  as  the  result  of  gun- 
shot woimds  produced  by  military  rifle  bullets.  The  diagnosis  of  these  several 
conditions  presents,  as  a  rule,  no  difficulties.  Active  hemorrhage  is  readily 
recognized  by  any  one.  In  the  event  of  the  formation  of  a  hematoma  of  con- 
siderable size  in  the  axilla  a  fluctuating  swelling  will  be  slowly  or  rapidly 
fonned,  sometimes  beneath  the  deltoid,  in  other  cases  beneath  the  pectoralis 
major  muscle,  in  exceptional  cases  posteriorly — that  is  to  say,  ])artly  beneath  the 
deltoid  and  partly  projecting  beyond  the  posterior  border  of  that  muscle.  The 
tumor  will  give  the  signs  of  fluctuation.  There  will,  however,  be  an  absence 
of  expansile  pulsation,  of  thrill,  though  a  whirring  murmur  may  or  may  not 
he  present  In  addition,  if  the  axillary  artery  is  completely  divided,  there  will 
be  absence  of  the  radial  pulse.  The  persistence  of  the  pulse  at  the  wrist  will 
indicate  either  that  the  main  vessel  is  merely  punctured  or  that  the  wound  is  of 
a  branch,  not  of  the  main  trunk.  In  addition  there  will  be  present,  according 
to  the  quantity  of  blood  w^hich  has  escaped  into  the  surrounding  tissues,  the 
8}*niptonis,  more  or  less  marked,  of  hemorrliage  in  general.  The  symptoms  of 
shock,  if  present,  may  be  dej^endent  upon  associated  injuries,  u|>on  fear,  or  such 
^vniptonis  may  be  very  marked,  though  the  injury  consist  of  a  division  of  the 
artery  merely. 

Open  Wounds  of  the  Shoulder  and  Axilla  Besnlting  from  Blunt  Violence. — 
Inder  this  head  I  refer  to  such  injuries  as  are  produced  when  the  shoulder  is 
nrn  over  by  the  wheel  of  a  heavy  vehicle,  a  trolley  car,  a  locomotive,  or  the  like, 
or  is  crushed  between  the  floor  and  a  moving  elevator,  or  by  the  fall  of  a  heavy 
Wm.  Injuries  of  this  character  are  rather  common  in  the  City  of  Xew  York 
and  are  often  seen  in  the  larger  hospitals,  where  patients  with  various  forms 
of  serious  accidental  wounds  are  received  daily.  The  injury  to  the  vessels 
in  these  cases  is  often  merely  a  part  of  a  compound  comminuted  fracture  of  the 
upper  part  of  the  humerus,  with  extensive  lacerations  of  the  soft  parts.  In 
^me  of  these  cases  the  injury  to  the  axillary  vessels  is  evident  by  inspection 
of  the  wound.  The  vessels  may  be  completely  divided,  or  crushed  without 
solution  of  their  continuity,  or  merely  contused.  In  the  first  two  groups  of  cases 
inentioned  the  diagnoaia  presents  no  difl5culties.  The  artery  will  be  found  pul- 
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sating  down  to  the  point  where  it  is  crushed  or  torn  apart.  lielow  that  p<nnt 
no  pulsation  will  he  found  in  the  limb.  As  elsewhere  stated,  these  injuries 
bleed,  as  a  rule,  but  little.  If  the  artery  is  merely  contused,  there  may  Ix?  a  rup- 
ture of  the  intinia  and  of  the  muscular  coat.  The  radial  pulse  may  be  present 
in  these  cases  for  some  hours,  only  to  disappear  later,  when  thrombosis  of  the 
vessel  has  occurred.  The  associated  injuries  of  the  muscles,  the  bone,  together 
with  the  extensive  stripping  up  of  the  skin  and  laceration  of  the  subcutaneous 
tissues,  are  conditions  very  unfavorable  for  the  reestablishment  of  a  collateral 
circulation,  and  gangrene  of  the  extn^mity,  frequently  associated  wntli  mixed 
pyogenic  and  saprophytic  infection,  is  to  be  expected  in  a  certain  proportion  of 
these  cases.  Amputation  will  frequently  be  necessary  in  such  cases.  (See 
Diseases  of  Wounds  Caused  by  the  Pus-producing  Bacteria,  also  Gangrene,  vol. 
i.)  Xot  only  in  the  cases  of  injury  to  the  axillary  vessels  from  blunt  violence,  as 
just  described,  are  the  conditions  for  the  reestablishment  of  a  collateral  circula- 
tion unfavorable,  but  also  in  those  cases  of  stab  and  puncture  wounds  followed  by 
the  formation  of  an  arterial  hematoma,  sin(»e  in  the  latter  the  pressure  of  the 
effused  blood  caused  by  the  hematoma  and  also  by  the  widely  diffused  infiltration 
of  the  surrounding  tissues  causes  such  pressure  upon  the  smaller  blood-vessels  of 
the  part  that  gangrene  of  the  limb  is  a  not  infrequent  sequence.  In  these  also  the 
conditions  are  favorable  for  infection,  and  unless  amputation  be  done  or  the 
wounded  artery  be  ligated,  as  may  seem  Ix^st  in  the  individual  case,  secondary 
hemorrliage  is  a  v(»rv  ])robable  danger.  In  the  cases  which  survive  under  con- 
servative treatment,  with  the  production  of  a  large  arterial  hematoma,  or  the 
formation  after  we(»ks  or  months  of  an  aneurism  (in  case  contusion  merely  of 
the  artery  has  occurred,  with  weakening  of  its  coats),  the  tendency  is  for  tlie 
skin  to  be  perforated  and  for  the  an(»urism  to  burst,  with  fatal  results. 

The  prognosis,  then,  of  incisinl,  punctured,  and  contused  and  lacerate<l 
wounds  of  the  axillary  artery  is  not  very  favorable.  The  older  statistics  for 
these  injurie^s  an*  as  follows:  Pirogoff  gave  the  general  mortality  as  08.1  ]x»r 
cent.  Billrotli  found  the  mortality  of  secondary  hemorrhages  81.2  per  ce^t. 
Thormann  collected  seventeen  stab  or  puncture  wounds  of  the  axillary  vessels 
with  a  mortality  of  42.2  per  cent. 

Open  Wounds  of  the  Axillary  Vein. — Woimds  in  which  the  axillary  vein 
alone  is  opened  are  very  rare  as  the  result  of  accident.  The  diagnosis  of  venous 
hemorrhage  would  not  he  diffi(*ult  and  the  situation  of  the  wound  would  point 
to  its  probable  source.  Surgical  operations  upon  the  axilla,  notably  for  the  re- 
moval of  the  carcinomatous  lymph  nodes,  are  rarely  complicated  by  accidental 
wounding  of  the  vein.  T  saw  one  such  case,  where  the  axillary  vein  was  torn 
open  by  the  teeth  of  a  sharp  retractor.  The  axillary  vein  was  tied  above  and 
below  the  point  of  wounding.  The  patient  suffered  from  diabetes.  Gangrene 
of  the  arm  followed  and  was  treated  by  amputation  at  the  shoulder-joint.  The 
patient  did  not  survive. 

It  occasionally  hap])ens  in  cases  of  malignant  disease  that  the  axillary  vein 
is  adherent  to  or  involved  in  the  growth  and  is  in  part  extirpated  intentionally 
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bv  the  surgeon.  The  resulting  disturbances  of  circulation  are  not,  as  a  rule, 
serious  if  suitable  treatment — i.  e.,  suspension  of  the  limb,  etc. — is  employed. 
Wounds  of  the  axillary  vein  are  attended  by  the  same  danger  which  obtains  in 
wounds  of  veins  at  the  root  of  the  neck — ^namely,  the  aspiration  of  air.  As 
ekwhere  stated,  if  the  amount  of  air  is  small,  the  symptoms  may  be  slight 
or  absent.    If  large,  death  may  occur  in  a  few  moments. 

Ounihot  Wounds  Involving  the  Axillary  Artery  and  Vein. — As  stated  when 
describing  the  effects  of  gunshot  wounds  in  general,  the  lesions  produced  by 
bullets  vary  greatly  with  their  size  and  also  with  the  velocity  of  their  flight. 
Soft-lead  pistol  bullets  and  soft-lead  rifle  bullets,  traveling  at  low  velocities, 
often  fail  to  puncture  the  walls  of  vessels.  The  vessel  is  often  pushed  aside,  or 
merely  contused,  or  if  the  vessel  is  divided  by  these  missiles,  the  likelihood  of 
violent  hemorrhage  is  not  as  great  as  though  the  artery  were  cleanly  cut,  as  by 
a  kuife.  Wounds  by  soft-lead  rifle  bullets  at  close  or  moderate  range  will,  how- 
ever, frequently  be  attended  by  serious  or  fatal  bleeding.  If  the  bullet  is  of 
c(»Dsideral)le  size,  there  will  often  be  an  associated  comminuted  fracture  of  the 
huinerns,  and  if  the  bullet  fails  to  wound  the  artery,  a  sharp  bone  fragment 
may  do  so.  ^lodem  military  bullets  will  usually  miss  the  vessels  altogether, 
or,  if  they  are  wounded,  a  clean  perforation  or  a  lateral  wound  in  the  wall  of 
the  artery  results.  Recent  wars  have  sho^^^l  that  these  wounds  either  bleed 
the  patient  to  death  before  aid  can  be  given,  or  el^^  that  they  bleed  but  little. 
In  some  eases  even  the  soft  parts  may  so  plug  the  wound  in  the  arterial  wall 
tiiat  the  hemorrhage  is  very  slight.  Ceases  have  been  observed  in  which,  after 
a  lateral  wound,  the  artery  has  healed  with  a  diminution  of  its  caliber.  If 
hoth  artery  and  vein  are  wounded,  an  arteriovenous  aneurism  may  form,  giving 
characteristic  signs  and  symptoms.  In  the  head  of  the  humerus,  when  traveling 
at  hifrh  velwity,  the  small-calibered  bullets  frequently  nuike  clean  perforations 
thrr»ugh  the  head  of  the  bone  without  comminution.  If  the  liarder  surgical 
neck  is  struck,  fissures  and  comminution  are  more  common,  and  in  those  cases  a 
tone  fragment  may  injure  the  vessels.  In  the  cases  where  external  arterial 
bleeding  occurs,  or  where  an  arterial  hematoma  is  formed,  the  diagnosis  of  in- 
jury to  a  large  arterial  trunk  will  be  self-evident.  Here,  as  elsewhere,  the 
wounds  made  by  small-calibered  rifle  bullets  are  much  less  apt  to  be  infected 
than  those  produced  by  soft-lead  bullets.  Hence  the  dangers  of  sepsis,  throm- 
w^i?  of  the  vessels,  secondary  hemorrhage,  and  gangrene  of  the  extremity  are 
less  apt  to  occur. 

Snbcntancons  Injuries  of  the  Axillary  Vessels. — Sulx?utaneous  injuries  of  the 
axillary  vessels  may  occur  as  a  complication  of  fractures  of  the  clavicle,  of 
fractnrea  of  the  upper  end  of  the  humerus,  rarely  as  a  complication  of  frac- 
tures of  the  neck  of  the  scapula.  The  most  interesting  group  of  subcutaneous 
»n]nries  of  the  axillary  vessels  are  those  which  have  followed  dislocations  of  the 

IshouUler-ioint.  In  some  of  these  the  injury  has  occurred  at  the  time  the  dis- 
location was  produced.  In  others  it  has  been  produced  by  the  surgeon  during 
eitorts  at  reduction.    The  injuries  thus  produced  have  been  attended  by  a  very 
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high  mortality — ^namely,  about  seventy  per  cent  It  has  not  always  been  possible 
to  determine  whether  the  axillary  artery  alone,  the  vein  alone,  or  both  artery  and 
vein,  or  in  still  other  cases  merely  one  of  the  larger  branches  of  the  axillarv 
artery,  has  lx?en  ruptured  or  torn  away  from  the  parent  trunk.  In  several  in- 
stances, however,  it  has  been  determined  that  the  circumflex  artery  or  the  sub- 
scapular has  been  the  vessel  injured.  The  accident  has  occurred  both  in  young 
persons  and  in  the  elderly  whose  arteries  were  the  seat  of  atheromatous  degen- 
eration. The  mechanism  of  the  production  of  the  injury  has  varied  somewhat 
in  different  cases.  In  some  the  artery  has  been  rutured  as  the  immediate  result 
of  violent  traction  upon  the  upper  extremity,  such  as  was  formrly  used  before 
the  more  modem  methods  of  reduction  were  practiced.  In  some  the  accident 
has  followed  strong  abduction  of  the  arm,  or  circumduction,  or,  as  in  a  case 
quoted  by  L.  A.  Stimson,^  "  that  of  a  man  sixty-eight  years  old ;  subcoracoid 
dislocation  six  weeks  old.  Ether ;  manipulation  to  rupture  adhesions ;  Kocher's 
method  tried  twice,  then  heel  in  the  axilla.  Then  arm  carried  forcibly  across 
the  body,  the  head  slij)ping  to  the  outer  side  of  the  glenoid  fossa;  finally,  trac- 
tion in  abduction  succeeded.  Died  five  hours  later.  Autopsy  showed  rupture 
of  the  axillary  vein  and  of  the  short  head  of  the  biceps;  capsule  entirely  torn 
from  the  humerus;  third,  fourth,  and  fifth  ribs  fractured  in  the  axillary  line.'' 
The  most  complete  records  of  the  injury  to  the  axillary  vessels  are  those  col- 
lected by  Stinison.  Up  to  May,  11)07,  only  fifty-six  cases  of  injury  to  the  larger 
vessels  of  the  axilla  as  the  result  of  dislocation,  or  during  the  reduction  of  a 
dislocation  of  the  shoulder,  had  been  reported.  The  mechanism  of  the  injury 
has  in  most  cases  been  that  the  vessels  already  stretched  across  the  head  of  the 
displaced  bone  are  still  further  put  upon  the  stretch  by  the  motions  of  the  head 
made  by  tlie  surgeon  in  attempting  reduction.     In  this  regard  Stimson  says:^ 

In  some  the  injury  was  evidently  caused  by  excessive  traction;  in  others  by 
faulty  manipulations,  such  as  extreme  abduction  or  elevation  of  the  arm,  rotation, 
and  circiinuluction ;  in  others  again  apparently  by  direct  compression  of  the  vessel 
against  the  underlying  bone,  as  by  the  booted  heel  in  the  axilla,  or  possibly  by  the 
thumbs. 

Levying  aside  the  earlier  cases  in  which  faulty  methods  no  longer  in  use  were 
employed  and  those  old  dislocations  in  which  the  relations  and  connections  had  been 
permanently  changed  by  fibrous  or  bony  tissue  of  new  formation,  it  becomes  evident 
that  in  dislocation  of  the  shoulder  the  accident  is  most  to  be  apprehended  when 
the  elbow  is  raised  in  abduction  to  the  height  of  the  shoulder,  or  is  carried,  as  in 
Callender's  and  Weirds  cases,  across  the  chest  and  face  in  a  wide  movement  of  cir- 
cumduction; and  for  this  reason,  that  in  these  movements  the  dislocated  head  of 
the  bone  is  turned  downward  into  the  axilla  and  the  vessels  which  lie  upon  its  inner 
side  arc  pressed  down  before  it  and  forcibly  put  upon  the  stretch,  while  those 
branches  which  run  almost  directly  outward,  the  subscapular  and  circumflex,  and 
are  fixed  to  the  tissues  amid  which  they  branch,  are  directly  and  forcibly  elongated. 
Although  in  dislocation  inward  the  limb  is  shortened  by  being  abducted,  yet  the 

» hoc.  cit.,  p.  446.  » Ibid.,  p.  454. 


IXJXntlES  OF  THE   STO 


SnOtTT.DER  REGION 


149 


•teiy  is  not  thereby  relaxed,  but,  on  the  contrary,  is  still  further  stretched  around 
the  bead  of  the  bone. 


it 


111  more  than  half  the  cases  recorded  hv  Stinimm  the  di  si  oration  was  of  less 
than  thnn:*  weoki^'  stiindiiig.  In  refereoce  to  the  oeciirronce  of  tlje  accident  it 
sh*»iilil  l»e  horui-  in  mind  that  in  those  individimk  whose  arteries  are  brittle 
frniii  oW  age,  or  other  canse,  injnry  to  the  vessels  is  likely  to  be  produced  by 
k^gpeea  of  violence  much  slighter  than  wonld  l>e  necessarv  in  young  |iersons 
whose  arteries  were  normal ly  elastic,  and  that  the  dangers  are  still  further 
inereaBed  when  the  disloeatii»n  h  old  and  when  the  strnetures  of  the  axilla 
are  buimd  together  by  scar  tissne.  In  thirty-three  of  the  collected  cases  death, 
or  amputation  of  the  anu,  pennitted  the  stiidv  of  the  lesion  to  the  vessids.  In 
some  the  artery  was  fonnd  totally  or  partially  ruptured,  and  usually  at  such 
a  point  as  to  indicate  that  the  injury  had  been  produced  by  tlie  pressnre  of  the 
head  nf  the  humerus.  In  other  cases  the  artery  was  contused  merely,  with 
ipture  of  its  inner  coats^  and  the  subsequent  fonnatiou  of  an  aneurism.  In 
the  injury  of  the  artery  was  followed  by  rupture  after  a  number  of  days, 
and  in  others  an  aneurism  formed  after  weeks. 


Hiiead 
Kpjpti 


ttn  five  cases  only  a  small  (one  sixth  of  an  inch)  oval  opening  was  found  on  the 
Tior  wall  f>f  the  artery,  and  was  thought  to  have  been  produced  by  the  tearing 
jf  a  branch,  the  suliscapular  or  circumflex,^ 
Sympfoms, — The  symptoms  following  injuries  to  the  artery  as  the  reoult 
of  the  accident  or  uf  efforts  at  reduction  have  presented  two  different  types.  In 
tbe  first  and  most  common  the  accident,  or  tlie  manipulations,  were  followed 
at  once  by  an  arterial  hematoma  in  the  axilla,  as  already  deseril>ed  under 
Punctured  Wounds  of  the  VesseL  In  many  of  these  the  general  symptoms  of 
sbi^ck  and  hemorrhage  were  marked,  from  which  a  numl>er  of  the  patients 
speedily  died*  Eight  only  recovered  without  op(?ration.  In  the  second  group 
of  coiies  there  ap|x»ared,  at  a  time  after  the  injury  varying  from  days  to  weeks, 
a  tumor  over  the  vesstd  presenting  the  signs  of  aneurism.  A  marked  tendency 
was  fthowii  in  these  cases  toward  a  rapid  increase  in  size  and  tinal  rupture  if 
not  ti^ated  surgically.  The  same  diagnostic  data  would  apply  in  these  sul>- 
icutazieous  injuries  of  the  axillary  vessels  as  were  given  under  the  head  of 
Punctured  Wounds.  The  rapid  formation  of  a  fluctuating  tumor  in  the  axilla 
d  point  to  tlie  injury  nf  a  bhuid-vessel.  If  the  radial  pulse  jiersisted,  it 
Id  l*e  probable  that  an  arterial  branclj,  rather  than  tlie  main  trunk,  was 
ruptnrod.  If  the  radial  pulse  disap]>eared  after  hours  or  days,  it  would  point 
to  thrombosis  of  the  artery ;  and  such  an  occurrence  has  been  followed  by  gan- 
grene of  the  whole  or  a  portion  of  the  limb  in  a  numWr  of  instances.  In  the 
cases  fidlowed  by  the  later  development  of  an  aneurismal  tumor  the  signs  and 
symptoms  would  be  those  of  aneurism,  as  already  described,     (See  Aneurism.) 
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Prognosis. — In  the  eases  colleeted  hy  Stimson  the  results  were  as  foll<nvs: 
There  were  16  recoveries  and  32  deaths.  In  1  case  the  result  was  not  known. 
In  21  cases  no  ojx^ration  was  done.  Of  these,  0  recovered  and  15  died.  In  6 
cases  an  icision  was  made  in  the  axilla  and  the  artery  tied  above  and  below  tlie 
point  of  rupture;  all  the  cases  died.  In  4  amputation  w^as  done  at  the  shouhlcr- 
joint ;  .3  died  and  1  n^coveriMl.  In  10  cases  the  suln'lavian  was  tied  ;  (>  recovered, 
8  died,  and  in  2  the  result  was  unknown.*  The  fi;t»neral  inference  to  1h^  drawn  is 
that  in  elderly  peo])l(»,  with  unre<luced  dislocations  of  the  shoulder,  the  risk  of 
injury  to  the  vess(»ls  is  by  no  means  slight,  and  that,  if  reduction  is  attem])te<l, 
the  manipulations  previously  recorded  as  dangerous  should  l)e  avoided,  and, 
further,  that  attempts  at  reduction  should  neither  he  violent  nor  j)rolonged. 
These  cautions  are  increased  in  force  when  we  consider  the  very  large  mortality 
which  has  followed  injury  to  the  vessels  in  these  cases,  and,  further,  that  a  dis- 
located shoulder  may  still  leave  the  individual  with  a  very  useful  limb. 

INJURIES  OF  THE   NERVES  OF  THE  UPPER  EXTREMITY 

The  nerve  trunks  forming  the  brachial  plexus  are  derived  from  the  anterior 
primary  divisions  of  the  tiftli,  sixth,  seventh,  and  eighth  cervical  nen'es,  together 
with  the  first  dorsal,  in  whole  or  in  part,  and  with  a  small  portion  of  the  fourth 
cervical.  These  cords  unite  and  subdivide,  ending  Wow  in  the  several  nerves 
su])])lying  the  arm,  for(»arm,  and  hand.  In  injuries  of  the  brachial  plexus  the 
motor  paralyses  are  much  more  prominent  and  more  important  than  the  sensory 
symptoms.  Thus,  the  fifth,  sixth,  and  seventh  cervical  nerves  containing  the 
fibers  of  cutaneous  scMisibility,  derived  from  the  corresponding  posterior  roots, 
may  Ix?  divided  witliout  producing  sensory  disturbances  recognizable  by  any 
means  of  examination.  Th(»  following  motor  distribution  of  the  brachial  plexus 
is  that  adopted  by  Slierreii :  - 

Fifth  Cervical. — Deltoid,  l)iceps,  brachialis  anticus,  supinators,  rhomboids,  usu- 
ally the  sj)inati,  occasionally  the  radial  extensors  of  the  wrist,  rarely  the  pronator 
radii  teres. 

Sixth  Cervical. — Pronators,  radial  extensors  of  the  wrist,  clavicular  portion  of 
pectoral  is  major,  scrratus  niagnus. 

Seventh  Cervical. — Tricej)s,  extensor  carpi  ulnaris,  extensors  of  fingers,  pecto- 
ral is  major. 

Eighth  Cervical. — Flexors  of  wrist,  flexors  of  fingers. 

First  Dorsal. — Tiitriusic  muselcs  of  hand. 

The  most  varied  kinds  of  violence  may  injure  the  cords  of  the  brachial 
plexus,  among  them  stab  and  gunshot  wounds,  the  latter  l)eing  fairly  common 
in  time  of  war.     l\ruch  more  frequent,  however,  an*  the  subcutaneous  injuries. 

*    L.  A.  Stimson,  lor.  cit.,  p.  456. 

'  "Injuries  of  Nerves  and  their  Treatment,"  James  Sherren,  p.  186,  William  Wood  &  Co., 
New  York. 
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The  eords  of  tbe  plexus  maj  Ije  injured  above  hii<]  below  the  elaviele.  The  suV 
cutaneous  injuries  above  the  clavicle  aeeur  most  often  as  the  result  of  indirect 
violence*  They  may  be  produced  l>y  eruHliin^  injuries  of  the  neck  above  the 
clavicle,  by  fractures  of  tlie  elaviclcj  Init  in  a  larger  prnjwrtion  of  cases  they  are 
iraciion  injuries,  as  from  violent  lateral  flexion  of  the  head  or  violent  traction 
njKm  tbe  ami.  In  the  latter  j^roup,  if  tlie  traction  i.s  exerted  in  a  downward 
direction,  the  np]x^r  cords  <jf  tbe  |>lexus  are  more  apt  to  be  injured,  fiftli  and 
sixth  cervical.  If  the  traction  is  exerted  in  an  upward  directinn  the  lower  cords 
are  more  apt  to  sirtfer.  Tbe  nn>st  cotunion  tyjie  of  injury  in  that  the  fifth  and 
sixth  cervical  nerves  are  stretched  or  torn.  Tbe  tY[je  of  paralysis  produced  is 
known  as  tbe  **  ErI>-Dut*benTie  paralysis/'  The  most  fix'tpient  cause  of  injuries 
to  the  plexus  Ixdow  the  elaviele  is  jiressure  by  tbe  head  of  the  humerus  in  dis- 
tions  of  the  sbnubler,  or  etfi^rts  at  reduction  of  such  disliM-ations,  They 
r,  however,  also  rxTiir  fnaii  falls  uimn  the  sluudder,  itr  upiui  the  hand  or 
bow.  In  tJie  ErWhichenne  type  (supraclavicular)  tlie  muscles  most  com- 
monly paralysced  arc  the  deltoid,  the  biceps,  the  braclualis  anticus,  and  tbe  su- 
pinator loiigus.  The  supra-  and  infraspinatus  may  be  involved  in  certain  cases. 
As  irill  be  noted,  all  these  nnieeles  receive  tlieir  supply  from  the  fifth  and  sixth 
cervical  nen^s.  The  last  two  nuiwdes,  however,  are  partly  supplied  by  the 
fonrth  cervical,  but  tliis  may  easily  be  injured  when  the  fifth  cervical  is  affected. 
"\Vh<-n  the  injuries  are  extensive  and  severe  the  resulting  disalnlity  is  very 
8eTiao&  Tbe  arm  cannot  be  raised  froui  the  side  on  acr-ouut  of  paralysis  of  the 
/  '  "V  the  forearui  cannot  lie  flexed  nor  strongly  sujiinatcd.  Tlie  muscles 
;  \^'*  an  early  atrophy.  There  is  developed  in  bad  cases  tbe  electrical  reac- 
tioa  of  degeneration.  Fibrillary  twitch ings  of  tht*  afTei^ted  muscles  are  m»t 
uncommon.  The  sensory  symptoms  are  not  marketl.  There  may  be  nunduiess 
and  tingling  of  the  shoulder  and  in  the  radial  pfirtion  of  the  forearm  and 
IiAnd.  The  w^hole  upfjcr  extremity  hangs  helpless  at  the  patient'*  side.  The 
ilder  droops  on  account  of  atrojiby  of  the  deltoid.  It  is  in  this  group  of  cases 
ially  that  disk»cation  of  the  shoulder  nuiy  occur,  after  a  time,  complete  or 
pirtial,  from  traction  upon  the  relaxation  of  tht*  ligaments  of  the  sboidder* 
joint*  due  to  lack  of  support  by  the  nniscles.  When  these  injuries  occur  at  birth 
tbe  development  of  tbe  upjx^r  exti-euu'ty  is  sericuisly  interfered  with  and  the 
{R^ognoei^  as  to  restijration  of  functirpu  is  not  good. 

The  diagnosis  in  infants  and  arhdts  usually  presents  no  dilhculties.  When 
^le  paralysis  i^MVurs  as  the  result  of  trucliou  u]M*n  t!ie' arm  during  d(*livery,  or 
of  aUhu*ti«m  of  ihe  ht^ad,  or  from  tlu*  pressure  of  the  fingers  of  the  obstetrician, 
*>f  the  blades  of  the  forceps  directly  upon  tbe  ner\^e  tnmks,  it  wdl  l>e  noticed 
the  child  does  not  move  its  arm  nonually,  and  that  passive  movements  are 
nfid-  It  is  not  easry^  to  take  the  electrical  reactions  of  tbe  nuiscles  of  infants; 
tiiny,  ho'wever,  Ije  done,  if  necessary  for  a  diagnosis^  under  general  anestbe- 
BUt,  The  Erl>-l>ucbenne  ty(M>  of  paralysis  is  known  as  the  up|>cr-arnj  tyjic*  and 
tlr  most  cffmmon  form  following  injuries  froui  indirect  violence  Ut  tlie 
hial  plexus.     A  second  and  much  rarer  form  is  known  as  the  lower-arm 
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tyjje  of  paralysis,  or,  from  the  man  who  first  thoroughly  studied  it,  as 
Klumpke's,  or  the  lower-arm  type  of  brachial-plexus  paralysis.  In  its  pure 
form  this  is  a  mueh  rarer  condition  than  the  upper-arm  type.  When  observed 
alone,  it  consists  of  a  paralysis  of  the  first  dorsal  root.  There  is  paralysis  of 
the  small  muscles  of  the  hand,  together  with  loss  of  the  eilio-spinal  reflex,  con- 
traction of  the  pu]ul  of  the  eye,  sinking  in  of  the  eyeball,  and  drooping  of  tlic 
upper  lid.     There  an*  no  vasomotor  disturbances. 

This  form  of  paralysis  follows  sudden  violent  stretching  of  the  lower  cords 
of  the  plexus,  such  as  might  1h»  produced  when  an  individual,  to  save  himself 
from  falling,  grasjx^d  some  object  with  his  hand  above  his  head,  so  that  the 
weight  of  the  trunk  f(»ll  u])on  one  arm,  or  other  similar  injury,  as,  for  example, 
during  delivery  when  the  breech  presents  and  the  arms  are  extended  above  the 
head.  In  some  cases  of  severe  traction  upon  the  brachial  plexus  much  more 
extensive  paralyses  may  l)e  present  at  first.  After  a  time,  when  the  patient  has 
partly  recovered,  there  will  be  left  behind  an  upper-arm  paralysis  or  a  lower- 
arm  paralysis,  which  is  permanent,  according  to  whether  the  upper  or  lower 
cords  of  the  plexus  were  more  severely  injured  in  the  first  instance. 

Post-anesthetic  Paralysis. — The  nerves  of  the  upper  arm  may  be  injured 
during  anesthesia  in  one  of  two  ways.  When  the  arms  are  raised  high  above 
the  head  and  permitted  to  lie  in  that  position,  traction  upon  the  nerves  and 
pressure  by  tlie  head  of  the  humerus  on  the  brachial  plexus  will  produce  a 
paralysis  of  the  upper-arm  tyjie.  In  other  cases  where  the  arm  is  permitted  to 
hang  over  the  edge  of  the  table,  pressure  will  lx»  made  upon  the  individual  cords 
of  the  plexus  in  the  upper  arm.  These  latter  will  be  spoken  of  under  Injuries 
of  the  Individual  Xerves  of  the  Arm.  In  general,  neither  of  these  forms  of 
paralysis  is  very  serious.  The  patients  usually  recover  completely  in  weeks  or 
months.     I  have  seen  one  case  in  which  the  paralysis  lasted  nearly  a  year. 

Injuries  to  the  Nerves  Produced  by  the  Presence  of  a  Cenrical  Bib. — In  a 
small  ])ercentage  only  of  thos(»  individuals  possessing  a  cervical  rib,  pressure 
U])on  the  brachial  plexus  may  cause  certain  nervous  disturbances.  The 
symj)toms  do  not,  as  a  rule,  develop  imtil  adult  life.  When  present  they  consist 
of  slight  weakness  of  tlie  muscles  of  the  extremity,  which  may  or  may  not  l)e 
accompanicnl  by  partial  atrophy  of  the  muscles,  so  that  the  affected  extremity 
is  not  so  well  develop(^d  as  its  fellow.  In  addition,  there  may  be  pain  of  a 
neuralgic  character  referred  to  tlie  inner  side  of  the  arm,  forearm,  and  ulnar 
portion  of  tlie  hand.  Usually  these  pains  are  more  marked  after  the  individual 
has  undergone  severe  or  unusual  muscular  exercise.  In  the  more  marked  cases 
the  intrinsic  muscles  of  the  hand  may  undergo  a  considerable  degree  of  atrophy. 
The  presence  of  a  cervical  rib  should  be  thought  of  when  a  patient  comes  com- 
plaining of  such  symptoms  as  above  related,  without  any  apparent  cause.  The 
diagnosis  of  cervical  rib  can  usually  be  made  by  palpation,  or,  if  this  fails,  it 
can  be  made  with  certainty  by  means  of  the  X-rays. 

Injuries  to  the  Brachial  Plexus  Complicating  Fractures  of  the  Clavicle. — The 
brachial  plexus  is  very  rarely  injured  as  the  result  of  fractures  of  the  clavicle. 
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In  mo^t  of  the  cases  wlndi  have  lieen  i>l>servef!  it  st^eius  prolmMe  that  the  injury 
to  the  plexu5  was  caused  hy  the  same  violence  which  fractured  the  clavicle,  but 
not  to  direct  injury  of  the  cords  of  tlie  idexus  hy  tlie  frafrnieuts  of  the  hone 
itself,  hi  a  few  Ciiws  tlic  .syni|>toujs  have  rM'eiirred  doI,  iiiiiiiodiiitely  after  the 
laccident^  but  only  later,  and  have  iK^en  iii'cuniitecl  for  Ijv  rlie  jiressure  of  callus 


» 


KlG.    41. — InJTTRY   m    THK.    BllArHIAL    pLEXfT,H    FHUM    FnAfTlTRE   IIFTHE    <'LATICLE. 

Pnralysis  of  all  the  nn'rvesi  of  the  upper  exLnstiiity-     (AFtcr  llailey.) 

furmation,  and  in  a  few,  jiressure  upnu  the  cords  of  I  he  jilcxus  Ims  lie<^n  ]iroduced 
l»y  the  juiroduction  of  a  hirge,  iinii  pad  hitu  the  axilla.  In  srmie  of  the  recorded 
the  spinuti  have  heen  paralyzed,  in*licatin«r  that  the  injury  tu  the  plexus 
above  the  clavicle  and  that,  tliereforCy  the  Inme  fragments  had  nothing  to  do 
with  ils  production. 

Incised  and  Stab  WoundB  of  the  Brachial  Plexus.  —  Incised  and  stab  wounds 
which  injure  the  cords  of  the  jilexus,  withnnt  at  the  same  tiuie  wounding  the 
large  blood-vessels  of  the  part,  are  quite  rare,  a  few  only  having  been  recorded. 
Injuries  of  the  plexus  as  a  result  of  ^uusliot  wouufls  are  sutheieully  common. 
If  the  bullet  simply  punctures  one  of  the  eonls^  the  symptoms  will  l>e  localized 
ill  its  distribution.  If,  on  the  other  Itand,  tlje  gunshot  wound  is  complicated 
by  extensive  fractures  of  tlie  scapula  or  of  the  head  of  the  humcnis,  the  lx)ne 
fraginenti*  may  tear  one  or  several  uf  tlie  cords  of  tlie  jilexus  and  tlic  paralyses 
fi>Uowing  such  injuries  will,  therefore,  vary  considerably  in  extent  and  dis- 
tribution. 

Injuries  to  the  Brachial  Plexus  Complicating  Blslocations  of  the  Shoulder-joint. 
Injurie:*  tu  the  brachial  plexus  may  he  eansi'd   l»y   the  same  viutcnee  which 
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produced  the  dislocation ;  or  may  result  from  pressure  by  the  head  of  the  bone 
upon  the  cords  of  the  plexus  in  unreduced  dislocations;  or  may  be  inflicted 
during  the  efforts  at  reduction.  During  the  period  when  rough  and  very 
forcible  methods  \\ere  used  in  reducing  dislocations  of  the  shoulder- joint, 
especially  the  method  of  traction,  which  was  sometimes  carried  to  the  extent 
of  pulling  upon  the  arm  by  four,  six,  eight,  or  more  persons,  complete  rupture 
of  the  cords  of  the  brachial  plexus  were  sometimes  produced.  It  is  probable 
that  in  some  of  these  cases  the  nerve  trunks  were  actually  torn  away  from  their 
attachment  to  the  spinal  cord.  Such  injuries  were  followed  by  death  in  some 
cases.  In  others  by  total  paralysis  of  the  upjxjr  extremity  with  subsequent 
atrophy  of  the  limb.  In  a  certain  proportion  of  cases  the  dislocation  itself,  or 
sometimes  the  efforts  at  reduction,  have  resulted  in  serious  injury  to  the  circum- 
flex nerve,  causing  paralysis  of  the  deltoid.  In  some  of  the  cases  subjected  to 
operation  or  to  autopsy  the  nerve  has  been  found  completely  ruptured,  or 
extensive  hemorrhages  have  been  found  within  its  sheath.  Subcoracoid  dis- 
locations are  more  apt  to  be  followed  by  injuries  of  the  plexus  than  others.  In 
a  good  many  cases  the  symptoms  of  pain  and  paralysis  disappear  at  once,  or 
soon  after  the  reduction,  showing  that  they  had  been  caused  by  the  pressure 
of  the  head  of  the  dislocated  bone  upon  the  cords  of  the  plexus.  In  other  cases 
the  injuries  to  the  nerve  trunks  have  been  permanent,  either  as  the  result  of  the 
pressure  of  the  head  of  the  bone,  usually  upon  the  inner  cord  of  the  plexus, 
very  rarely  upon  the  outer  cord.  The  paralysis  caused  by  injuries  of  the  inner 
cord  consists  of  paralysis  of  the  muscles  supplied  by  the  ulnar  nerve  and  of  the 
intrinsic  muscles  of  the  hand  supplied  by  the  median  nerve.  There  are,  in 
addition,  disturbances  of  sensation  on  the  ulnar  surface  of  the  forearm  and 
in  the  ulnar  distribution  in  the  hand.  The  paralysis  of  motion  and  of  sensation 
will  be  more  or  less  complete,  according  to  the  gravity  of  the  injury  to  the  nerve 
trunks.  They  are  usually  wliolly  or  partly  recovered  from.  The  posterior  cord 
of  the  brachial  ])lexus  is  very  rarely  wounded  alone.  Its  injury  has  been 
observed  after  dislocations  of  tlie  humerus.  The  symptoms  produced  are  those 
of  paralysis  of  the  musculo-spiral  nerve  and  of  the  circumflex.  They  are 
described  in  detail  under  Injuries  of  the  Musculo-spiral  Nerve.  The  outer  cord 
of  the  brachial  plexus  is  occasionally  injured  in  dislocations  of  the  shoulder 
and  fractures  or  other  injuries  in  the  vicinity  of  the  shoulder-joint.  The 
symptoms  produced  are  paralysis  of  the  biceps,  the  coraco-brachialis,  and  of  the 
muscles  supplied  by  the  nuKlian  nerve,  except  the  small  muscles  of  the  hand.* 
There  is  disturbance  of  sensibility  on  the  outer  surface  of  the  forearm. 

Injuries  of  the  Entire  Plexus. — The  entire  brachial  plexus  may  be  divided 
by  a  cutting  instrument  or  by  a  ])rojecti]e.  Much  more  commonly,  however, 
such  injuries  are  the  effects  of  blunt  violence  applied  to  the  head  or  to  the  side 
of  the  neck,  or  sometimes  to  the  shouldc^r.  As  already  stated,  a  similar  injury 
may  l)e  produced  by  violent  traction  upon  the  arm. 


*  Sherren,  loc,  ciL,  p.  201. 
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Sffffiptoms  of  Desirndion  of  the  Brachial  Phms. — The  syynploms  produced 
by  complete  destruction  of  the  P(mdueriii^  |njwrr  of  the  braeliial  plexus  eoiisiat 
of  total  paralysis  of  luotiou  in  tho  arm  aud  forearm.  If  tlie  iTijury  ih  well 
above  tbi-  clavick',  the  supra-  and  infraspinatus,  the  i)eetoraIis  major  and  niiiior 
are  paralyzed.  There  is  often  also  some  paralysis  of  the  cervical  sympathetic ; 
fretpiently  the  rhtrndKiid  nmscles  and  the  serratus  inagnus  escape.  The  sensory 
ln»s  as  desiTiU'd  hv  Slierren  '  is  as  follows: 

Epieritie  and  protopaihie  scuj^ilMlity  arc  IobI  over  the  wIhjIc  of  the  forearm  and 
handy  and  over  the  outer  surfaec  ef  the  arm  in  its  lower  two  thirds,  tlie  area  over- 
lapping onto  the  anterior  and  pogtcrior  surfaces.  The  sensitive  area  rm  tlie  point 
of  the  shoulder  gives  the  full  supply  of  the  descending  branches  of  the  cervical 
plexus,  that  on  the  inner  side  of  the  arm,  tiie  portion  of  skin  supplied  hy  the 
intercosto-humeral  and  small  internal  cutaneous  nerves.  Deep  toncli  is  lost  over 
the  forearm* 


» 


Prvfjnoals, — -The  prognosis  of  these  injuries,  if  severe,  is  very  nnfavorahlc. 
A  nninl>er  of  instances  are  reported  where  attempts  to  imite  the  divided  nerve 
tnmks^  or  to  Iil>erate  them  from  the  pressure  of  scar  iissue,  have  failed.  The 
have  been  found  to  rim  into  a  itiass  of  cieatrieial  tissue  sueli  that  it  was 
impo^ilde  to  separnte  the  several  trunks  in  such  a  manner  as  to  render  tlicir 
isolation  and  suture  praetif*nhle.  (A[cBiirncy,  Ilidtnii,  Harney,  Knmuiercr.) 
Ill  a  general  way  it  may  he  said  that  the  prognosis  of  this  type  of  injury  is 
pflrtieularly  unfavoralde  not  only  on  account  of  the  mnnner  of  its  causation, 
but  also  on  account  of  the  fact  that  the  nerve  cords  are  in  nuiny  instances  totally 
severed,  and,  further,  that,  even  if  successfully  siitured,  a  very  long  time  must 
e1a|i^  before  regeneration  to  the  distant  muscles  of  the  forearm  and  hand  can 
occur,  Durinf^  this  lon^  period  it  is  infrce^uciit  that  such  earc  hv  message, 
electrical  stimulation,  pasnive  motion,  and  attention  to  the  mobility  and  position 
of  the  several  joints  can  be  carried  out  so  thoroughly  as  to  prevent  stiffness  of 
joints^  shortening  of  groups  of  muscles,  and  permanent  deformities. 

IlfJURIES   TO    IkPTVIOUAI.    XeRVES    TN    THE    VlCINITY    OF    THE    SnOULl>ER 

The  Posterior  Thoracic  Nerve.— The  post«Tinr  thoraeit*  nerve,  or  nerve  of 
Bell,  supplies  Uie  serratus  magnus  muscle.  Injury  to  this  ner^^e  may  occur  as 
tbe  rt*Htdt  of  violent  muscular  effort  nnd  has  been  note<l  after  hdwir.-  It  some- 
dtnes  results  from  severe  pressure  a  Wive  the  clavicle.  As  the  result  of  accidental 
external  violence,  the  nerve  is  rarely  injured  alone.  The  nerves  going  to  the 
lower  portion  of  the  trapezius  muscle  arc  also  affected  in  the  majority  of  cases. 
A  rather  frequent  caust^  of  division  (*f  the  ]x»sterii»r  thoracic  nerve  is  its  ae- 
Ctdeiital  severance  during  the  of)c^rative  removal  of  carcinoma  of  the  hreast, 
while  cleaning  out  tbe  axilla.     It  is,  therefore,  important  in  making  this  dis- 


■  Loc,  eit.,  p.  194 


^  Bail^.  he.  eU,,  p.  266. 
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section  to  i^leritifv  and  t'l^'nn  the  iu*rvo  su  tliat  it  may  not  1>l»  aecifleiilnlly  (Hit 
Tlie  symptom  prodnn'fl  by  injnrics  of  the  m*rvL'  aro  ]mra]ysis  of  tlie  serratus 
mairnns  nmsrle.  This  eanscs  the  seapula  to  flare  away  from  the  rihs  more  than 
is  Tiornial ;  its  inferior  ati^le  also  approaclies  nearer  to  the  middU*  line  of  the 
haek.  The  flarinf^  is  more  notieeahle  when  the  individual  movess  the  lower  arm 
forwanh  Ahdiieti*»n  of  the  arni  above  the  hori;^onta!  is  nsnally  impossible. 
Forward  jaishin^  movements  are  feehh\  or  rannot  W*  made.  In  ease.s  where 
the  nerve  i^  ninidy  eontnseil  tlie  ]*rn«r|iHsis  as  tn  return  of  fnnetinn  is  fairlv 
good.  If  it  is  aetnally  divided  in  the  nmrse  i»f  a  surgical  ojieration  no  return 
of  fn  net  inn  is  likely  in  lake  ]dace. 

The  Circimiflex  Nerve, — Division  of  tlie  circnmflex  nerve  causes  paralysis 
and  subsequent  atrophy  of  the  deltoid  muscle.  As  elsewliere  stated,  the  shoulder 
is  flattened,  the  acromion  process  is  prominent,  the  power  of  abdnotin*^  the  arm 

is  lost   or  seriously  weakened.      If   the 
infra-  an<l  snpraspinati  are  also  divided, 


Flti.     A'2.         AlHOPHV      OF      THK     DkI^TOID     and         FlQ.  43.=— PaKALYSIR  OF   UtTIH  Cirif  I  m  fi.i.x  \  vuvkh 
DuUtlJ'lNG  OF  tup:  8lK»ULDKtt  I>UK  TO  PaHAIv-  FROM      AnTEIUOR      POLIOMYELITIS     Two     Vc;jllU» 

YSis   OF  THE   CmeuMFLEX    NtitvE.       (Bad-  liEFORE,     (Xew  York  HoHpitai  colltHrtion,  e^rv- 

ley,)  ice  of  1  Jr,  F'^riink  Hartley,) 

there  may  be  a  dropping  of  tlie  head  of  the  humerus  from  the  glenoid  cavity, 
with  the  produetion  of  a  paralytie  disloeation,  as  elsewhen*  deseribed.  The 
nerve  is  most  often  injured  as  the  result  of  dislocations  of  the  shoulder;   in 
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fractures  of  the  surgical  neck  of  tbe  liiiiiierns;  or  in  fractures  of  the  scapula; 
or  as  tlie  result  of  chronic  pressure  in  the  axilla  from  a  crutcb.     The  nerve  is 

>re  apt  to  Ire  injured  in  suhglenoid  than  in  subeoracoid  dislocations,  but  has 
lieen  obden'ed  in  both.  Tf  the  paralysis  is  permanent,  the  other  muscles  attached 
t^^i  the  vicinity  of  the  head  of  the  humerus — namely,  the  clavicular  portion  «»f 
the  pectoralis  major  and  the  spinati — still  enable  the  individual  to  abduct  the 
arni  to  some  extent.  (Duchenne.)  In  total  division  of  the  circumflex  nerve 
there  is  an  elliptical  area  of  loss  of  sensibility  on  the  outer  aspect  of  tiie  upper 
arm,  extending  from  the  acromion  downward  aa  far  as  the  insertion  of  the 
deltoid.  The  loss  of  sensibility  to  light  touch  is  a  little  more  extensive  than  the 
loss  to  pain.^ 

The  Suprascapular  Ncrve.^ — Cases  of  isolated  injury  of  this  nerve  are  ex- 
tremely  rare.  They  have  been  produced  by  severe  pressure  in  the  supraclavicular 
region^  occasionally  liy  falls  upon  the  hand.  The  symptoms  produced  are  not 
tery  inarke<l.  The  muscles  above  and  Ix-hiw  the  spine  of  the  scajyiilaj  supra-  and 
infraspinatus,  respectively,  undergo  atrophy  so  that  the  spine  of  the  scapula 
appears  more  prrKinnent.  The  motion  of  outward  rotation  of  the  up[)er  aruj 
i:^  diminished  in  i>H\vor,  but  is  still  carried  out  by  the  posteri(»r  fibers  of  the 
di*ltoid  and  terea  minor.  If  tliese  uiusck^s  are  also  paralyzed  (fifth  cervical), 
llie  j»»>w<'r  of  nuhvard  rot:itinu  is  lost.- 

Thc  Masculo-cutaneous  Nerve* — Isrilatcd  injuries  uf  liiis  nerve  are  rare.  Its 
eoii]|d4'(e  iHvision  causes  paralysis  of  the  bicejis,  the  coraco-brachialis,  and  partial 
paralysis  of  the  bracliialis  anticus.  Paralysis  of  the  biceps  causes  enfcx^'blement 
of  tbe  power  of  tlexin«:  the  elbow-jniut,  together  with  the  lojss  of  powerful 
nupiiuitioti.  The  fiujunator  hrevis  still  |M^rmifs  supiualion  to  be  uuide,  but  n<>t 
with  normal  power.  The  sensory  disturbances  are  chiefly  observable  as  a  loss 
of  senasibiHty  to  light  touch  and  to  pain  <»ver  t!ie  front  of  the  forearm,  chiefly 
upm  it^  ulnar  half. 

The  Musculo-spiral  Nerve. — The  musculo-spiral  nerve  is  probalily  more  often 
injured  tlinn  any  other  m-rw  in  tht*  body.  The  injuries  are  usually  sul»cutaneous, 
due  to  pressure  or  stretching  rather  than  to  ojM?n  wounds;  although,  of  course, 
the  nerve  may  lie  divided  under  special  circumst^mces.  I  have  seen  it  cut  in 
H  e^m  upon  which  I  o]ie rated  some  years  ago,  of  a  youth  who  fell  with  the 
^  ::nd  pisterior  aspect  of  his  left  upper  arm  against  a  moving  circular  8aw\ 
.tensor  muscles  of  the  arm  were  divided  oblitjuely  from  alw>ve  downward 
and  oitfward^  and  the  humerus  was  cut  cleanly  in  two,  causing  an  oblique 
fraetnre*  The  injuries  sto]>|«Ml  »t  this  j»r»int,  sparing  the  brachial  artery  and 
other  nerve  trunks.  All  ilic  diviilcd  structures  were  properly  sutured,  but  the 
[latiejit  passed  out  of  observation  too  soon  for  me  to  know  whether  his  nms- 
imlo^piral  nerve  united  or  not. 

One  ♦>/  the  most  fn^quent  causes  of  injury  to  the  musculo-Hpiral  nerve  is 
fraettmt  of  the  shaft  of  the  humerus.     The  nerve  nuiy  be  crushed  or  torn  at 


;  Sharren,  toe.  ciL,  p.  21S. 


^  Ibid.,  p.  215. 
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the  time  of  the  fracture,  or  may  later  be  involved  in  callus  production, 
some  cases  included  in  the  surrounding  new  bone.  It  is  also  occasi 
wounded  in  operations  for  ununited  fracture  of  the  humerus. 

Every  one  is  familiar  with  the  paralysis  of  the  musculo-spiral  which  i 
from  falling  asleep  with  the  arm  hanging  over  the  back  of  the  chair, 
normal  individual  the  discomfort  caused  by  pressure  uix)n  the  nerve  is  suf 
to  cause  him  to  wake  up;  but  with  those  who  are  unconscious  from  alco 
other  poison  such  is  not  the  case,  and  prolonged  i)ressure  in  this  way  caus 
well-known  "  Saturday  night,"  or  sleeping  paralysis.     The  nerve  may  a 


Fio.  44. — Drop  Wrist  from  Paralysis  of  the  MrscuLO-spiRAL  Nerve.     (After  Baile} 

pressed  ujxjn  higher  up  in  the  axilla  by  a  crutch.  The  symptoms  of  mii 
spiral  paralysis  are  i)aralysis  of  the  extensors  of  the  wrist  producin 
well-known  '*  wrist  droj)."  (See  Fig.  44.)  The  nerve  is  very  rarc^ly  ii 
high  enough  to  cause  paralysis  of  the  triceps  muscle.  When,  however,  si 
the  case,  the  jiowcr  of  extension  in  the  elbow  will  be  lost,  or  greatly  weal 
Only  occasionally  is  the  nerve  injured  seriously  high  up  in  the  axilla,  as  al 
descril)e(l  under  Injuries  of  the  Brachial  Plexus.  If  the  injury  occurs 
the  region  of  the  branch  to  the  triceps  there  will  Ik?  paralysis  of  the  ext( 
of  the  wrist,  the  tinkers,  and  of  the  thumb,  as  well  as  of  the  supinators  ( 
forearm.  The  ]K)sition  of  the  hand  is,  as  statc^l,  characteristic.  When 
j)alm  downward  the  whole  hand  droops  from  the  wrist.  If  the  paralysis 
for  some  time,  relaxation  of  the  ligaments  upon  the  dorsum  of  the  wrist  < 
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V  a  partial  luxati^m  of  \hv  carpal  Imiir's,  sn  tliat  flit\y  appt^ar  ijikIuIv  prominent. 
When  the  patient  tries  to  extend  the  wrist  be  cannot  do  so.  Extension  of  the 
fingers  at  the  nietararpoplialangeal  joiiilN  is  inipossible.     The  extensor  ninsclea 

Eof  the  thimib  are  paralvzed,  the  paralysis  being  most  eharacteristic  in  that  the 
power  of  extending  the  terminal  phalanx  of  the  tlnimh  is  lost.  (See  Fig.  44.) 
If  the  wrist  is  snpp^rted  in  extension,  the  terminal  phalanges  can  l>e  extended 
and  the  fingers  separated  by  the  interossoi,"  The  tlininb  cannot  be  abdneted. 
The  paralysis  of  tlie  snpinator  longns  eanses  pronation  of  the  hand  when  the 
patient  attempts  to  flex  tl»e  wrist.  In  testing  for  paralysis  of  the  snpinator 
hmgiiB  muscle,  the  patient's  foreann  is  placed  with  its  ulnar  border  u|)oo  a  table 
midway  Ijetween  pronation  and  snpinatitai  and  the  power  uf  the  su|iinator 
h»njEnis  is  te-sted  by  asking  the  individual  to  flex  the  elbow^  against  opposition. 
The  diagrosis  of  the  motor  paralysis  is  usnally  very  easy.  If,  liowever,  there 
has  b«^n  no  history  of  an  injnry  sulhcient  to  acctmnt  for  it,  it  may  be  well 
to  remember  that  the  paralysis  prodinHMl  by  Ivmi  poisoning  usually  involves 
U»th  sides  of  the  body,  and  that,  as  a  rule,  tlie  snjiinator  longns  and  the  hing 
rxtensor  of  the  thumb  are  t*ither  not  affected  or  only  partially  paralyzed. 
In  se^'ere  lead  palsies  also  the  muscles  sbnw  marked  degenerative  changes 
when  stimulated  by  the  electric  current,  whereas  those  cases  of  traumatism 
li>  the  musculo-spiral  nerve,  so  slight  that  the  diagnosis  could  Ik^  in 
dtiuht,  mil  not  |je  attended  by  the  reaction  of  dt^'-eneration  in  the  innscles. 
(  Bailey.) 

Sftiftory  Si/inpiomfi, — The  st*nsorv  symptoms  of  divisitm  of  tlic  museylo'Spind 

r»^*Tve  are  not  niarke*l.     Wlien  the  nerve  is  divided  in  its  lower  part  no  deiinite 

fj m^lirbanoes  of  sc-nsati^ni   arc  recognizable.      If,   bowever,   it   is  divided  aliove 

cJ^*  [loint  %vhere  its  external  cntant*ons  branches  arise*,  there  will  he  a  h>ss  of 

"Misibility  np^m  the  dorsum  of  tlic  band.     This  will  involve  the  sense  of  light 

*^iiii  and  the  sense  of  pain,  and  will  have  the  following  limits:  the  area  will 

m  below  the  wrist,  its  ulnar  border  will  U'  on  a  line  l^^t wcen  the  third  and 

iirth  fingers,  itK  radial  border  w^ill  involve  the  integument  of  the  back  of  the 

tt^^imb,  and  its  lower  border  will  be  fnrme*!  by  a  line  drawn  across  the  Imsis 

li^f    the  ^*cond  and  third  fingers.* 

The  Kedian  Nerve, — Tlie  median  nerve  is  more  often  injured  in  the  forearm 

a:s^cj  jnst  a  Live  the  wrist  than  in  any  other  situation.     The  accident  happens 

'^■^^m  inei^d  wounds  of  the  forearm  and  wrist  inflicteil  liy  knives,  or  jHTbapg 

is^^i^st  commonly  by  cuts  from  hr»*ken  glass.     The  nerve  may  also  be  injured  in 

fractures  of  the  lower  end  of  the  radius  and  in  fractures  of  the  bones  of  the 

*^-*»>ami,  oecftsionally  in  fractures  of  the  humerus  in  the  vicinity  of  the  ell>ow- 

l^iiit.     It  has  several  times  l)een  seriously  injured  during  operaiions  for  (he 

^*^^f  of  deformily  following  fraclitreA  of  the  lower  end  of  the  radius.     In  this 

^t  group  uf  cases  the  accident  has  !iapf>ened  when  the  surgeon  operated  by  a 

•^^l^al  ineifiion.     In  some  of  these  castas  it  is  ne<t*ssary  to  remove  a  wedge  of 


^BBikf,loc.cU,,p.27Z. 


^  Sherrea.  loc.  cU,^  p.  238. 
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bone,  the  base  of  the  wedge  being  directed  toward  the  palmar  surface  of  the 
wrist.  If  tlie  wedge  is  cut  out  from  the  dorsal  surface  w4th  chisels,  the  wrist 
must  be  placed  ujwn  a  sand  bag  in  order  to  afford  a  suitable  solid  resistance. 
During  the  hammering  w4iich  follows,  the  median  nerve  may  be  seriously  con- 
tused, or  if  the  chisel  goes  through  the  l)one  into  the  palmar  surface  of  the 
forearm,  the  nerve  may  be  crushed,  or  actually  divided.  At  the  present  time 
such  injuries  are  avoided  by  ai)])roacliing  the  fracture  from  the  radial  side 
and  honeycombing  the  wedge  of  lx)ne  wliich  it  is  desired  to  remove  by  numerous 
small  drill  holes;  in  this  way  injury  to  the  median  nerve  may  he  avoided. 
(Lothrop.)  The  median  nerve  may  he  injured  by  a  small  punctured  wound 
alx>ve  the  wrist  which  involves  no  other  important  structure,  since  the  nerve 
in  this  situation  is  almost  sul)cutaneous.  In  fractures  of  the  upjier  part  of 
the  forearm,  the  anterior  interosseus  branch  of  the  median  may  alone  Ik? 
injured. 

The  symptoms  of  division  of  the  median  nerve  are  motor  and  sensorv. 
When  the  nerve  is  divided  high  up  in  the  forearm,  there  is  paralysis  of  the 
flexor  carpi  radialis,  the  flexor  sublimis  digitoruin,  and  of  the  radial  half  of 
the  flexor  profundus  digitorum.     Thus,  flexion  of  the  wrist  and  fingers  is  im- 
perfect.    From  the  paralysis  of  the  pronators,  the  wrist  tends  to  assume  a 
slightly  supinated  position  and  the  power  of  pronation  is  impaired  or  lost- 
Owing  to  the  jiaralysis  of  the  flexor  longus  pollicis,  the  terminal  phalanx  of  tK<^ 
thumb  cannot  be   flexed ;   the   index   finger  can  l)e   flexed   at   its  metacarjx  >' 
phalangeal  joint,  only  through  the  interossei  muscles,  supplied  by  the  ulna'C"- 
The  flexor  cari)i  ulnaris  and  the  inner  half  of  the  flexor  profundus  digitoruim"^? 
as  well  as  all  the  interossei,  are  sup])lied  by  the  ulnar  nerve.    Hence,  when  tl:»-  ^ 
ulnar  remains  intact,  some  flexion  of  the  wrist  is  still  possible;  the  first  phalangc^''^^ 
of  all  the  fingers  can  still  lw»  flexed  as  well  as  the  terminal  phalanges  of  tl»-     *^ 
fourth  and  fifth  fingers.     Through  the  unoj)j)08ed  action  of  the  extensors  c^^ 
the  thumb  sup])li<»d  by  the  posterior  interosseus,  and  of  the  adductor  of  th  ^ 

thumb  suppli(*d  by  the  ulnar,  the  thumb  remains  in  the  position  of  extensio] 
and  adduction  and  lies  nearly  in  the  same  plane  with  the  fingers.  Th 
muscular  branches  in  the  forearm  are  given  off  a  short  distance  below  the  elbov 
so  that  division  of  the  median  nerve  in  the  middle  of  the  forearm  leaves  tb 
muscles  of  the  forearm  unaffected.  Division  of  the  median  nerve  at  the  wris 
causes  paralysis  of  the  abductor  and  opponens  muscles  of  the  thumb  and  oi 
the  first  two  lumbricales.  It  may  thus  he  understood  that  division  of  th( 
median  nerve  just  above  the  wTist  produces  no  very  marked  or  characteristi 
motor  paralysis. 

Sensory  Symptoms. — After  division  of  the  median  nerve,  deep  sensibility 
as  described  under  Injuries  of  the  Nerves  in  General,  is  preserved  throughoui 
The  loss  of  sensibility  to  light  touch  corresponds  closely  to  the  distribntion  o: 
the  median  nerve  as  figured  in  the  text-books.  It  must  be  borne  in  mind  tha' 
if  the  nerve  is  divided  above  the  region  of  its  muscular  branches,  there  ma; 
be  also  loss  of  sensibility  to  deep  pressure.    The  following  boundaries  for 
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loss  of  light  touch  and  of  sensibility  to  pain- 
those  given  by  Sherren.^ 


-i.  e.,  to  the  prick  of  a  pin — are 


Sensibility  to  light  touch  is  lost  over  an  area  on  the  palm  bounded  by  a  line 
running  through  the  axis  of  the  ring  finger.  At  the  thenar  eminence  the  boundary 
curves  radialward  and  then  runs  to  the  radial  edge  of  the  thumbnail ;  starting  again 
at  the  ulnar  border  of  the  nail,  it  passes  along  the  free  border  of  the  first  interosseus 
space  and  turns  downward  opposite  the  highest  fold  over  the  first  interphalangeal 


Fio.  45. — Distribution  of  the  Sensory  Nerves  in  the  Hand.      (Railey,  after  Quain.) 

joint.  On  the  dorsum  the  last  two  and  a  half  phalanges  of  the  middle  and  index 
arkd  half  of  the  last  two  of  the  ring  finger  are  insensitive  to  epicritic  stimuli  (light 
touch).  Loss  of  sensibility  to  pain — that  is,  to  the  prick  of  a  pin — varies  within 
^*de  limits.  It  may  include  not  only  the  whole  of  the  terminal  two  phalanges  of 
ixidex  and  middle  fingers^  or  be  almost  as  widespread  as  the  sensibility  to  light 
*o^ch. 

It  is  always  to  be  borne  in  mind  that  if  the  iendons  are  also  cut  there  will 
^  ^oss  of  sensibilily  to  deep  pressure,  which  may  be  as  extensive  as  the  loss  of 
^^ibility  to  the  prick  of  a  pin. 

The  TTbiar  Herre. — The  ulnar  nerve  is  derived  from  the  eighth  cervical,  and 
^^  first  dorsal  segments  of  the  spinal  cord.     It  forms  a  large  portion  of  the 


i 


If 


*Loc.  ci^.,  p.  263. 
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inner  cord  of  the  brachial  plexus.  In  the  upjicr  arm  the  nene  is  su 
At  the  elbow  it  passes  behind  the  inner  con<lyle  of  the  humerus,  betw« 
the  ulna.  In  the  upper  portion  of  the  forearm  the  ner\'e  is  coveret 
flexor  carpi  ulnaris,  but  near  the  wrist  it  again  l)ecome8  superficial 
therefore,  very  likely  to  be  injured  in  this  region.  On  account  of  its  ! 
in  the  lower  third  of  the  forearm  it  is  more  often  cut  in  accidental 
especially  by  broken  glass,  than  any  other  nerve.  It  may  be  injurec 
part  of  its  course  by  stab  or  incised  wounds;  it  is  sometimes  in; 
fractures  of  the  lower  end  of  the  humerus  involving  the  internal  con< 
may  be  severely  stretched  in  dislocations  of  the  ellx)W-joint.  The  eff 
duced  by  injuries  to  the  ulnar  nerve  vary  with  the  situation  of  the  inj 
divided  above  the  region  of  its  motor  branches,  the  following  muscles 
paralyzed :  the  flexor  carpi  ulnaris,  the  inner  half  of  the  flexor  pi 
digitorum,  all  the  interossei,  the  two  inner  lumbricales,  and  the  addi 


Fio.  46. — Beoinnino  Main  en  Griffe.     From  an  injury  to  the  ulnar  non-e.     (After  I 

the  tliumb.  The  interossei  flex  the  first  and  extend  the  second  ar 
phalanges  of  the  fingers,  so  that  in  ulnar  paralysis  most  of  the  finer  mc 
the  fingers  are  abolislied.  Paralysis  of  the  interossei  muscles  also  cai 
of  power  to  adduct  and  abduct  the  fingc*rs  and  to  adduct  the  thumb.  The 
of  the  hand  is  as  follows:  tlie  little  and  ring  fingers  are  hyperextende- 
metacarpo-phalangeal  joints  and  tlie  index  and  middle  fingers  are  extt 
the  same  joints.  All  the  fingers  are  flexed  at  the  interphalangeal  joints, 
little  finger  is  also  alxlucted.  Wh(»n  the  j)aralysis  is  complete  and  hn 
for  some  time,  the  paralyzed  muscles  undergo  atrophy  and  the  unopix)se 
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of  the  other  muscles  produces  the  so-called  "  claw-hand,"  or  main  en  griff e. 
The  little  finger  cannot  be  moved  at  all.     (See  Fig.  46.) 

Sensory  Symptoms, — After  division  of  the  ulnar  nerve  there  is  loss  of 
sensibility  to  light  touch  over  the  little  finger  and  the  ulnar  half  of  the  ring 
finger.     The  line  of  anesthesia  extends  upward,  both  dorsally  and  ventrally, 
through  the  middle  of  the  fourth  finger  as  far  as  the  wrist.     The  loss  of 
sensibility  to  pain  is  included  within  the  area  above  mentioned  and  may  cor- 
Tes|Kmd  with,  or  be  considerably  smaller  than,  it.    If  the  nerve  is  divided  above 
its  motor  branches  the  loss  of  deep  sensibility  will  closely  correspond  to  tiic  loss 
of  sensibility  to  pain.     If  the  nerve  is  divided  near  the  wrist  and  the  tendons 
are  not  divided  the  sensory  symptoms  will  be  those  already  described,  in  addi- 
tion to  which  there  will  be  atrophy  of  the  small  muscles  of  the  hand  supplied 
by  this  nerve. 

According  to  Bailey,  the  ulnar  nerve  after  injury  is  |x^euliarly  liable  to  the 
oooiirrenoe  of  a  traumatic  neuritis,  which  may  spn»ad  and  involve  the  entire 
trunk  of  the  nen^e.  The  affection  is  an  extremely  painful  one,  and  the  inflam- 
mation may  extend  to  and  involve  the  functions  of  other  nerves.  Bail(»y  ^ 
elates  an  instance  where  a  patient  develoiied  an  ulnar  neuritis  as  the  result  of 
a  cut  on  the  little  finger.  "  Eventiuilly  the  nerve  became  paralyzed  for  all  its 
functions.  The  pain  was  intense  and  the  swollen  nerve  could  be  felt  as  a  round 
cord  in  the  whole  of  its  peripheral  course." 

Owing  to  its  close  proximity  to  the  bones  at  the  elbow-joint  the  idnar 
none  is  peculiarly  liable  to  injury  in  fractures  and  dislocations  involving  the 
ell^'^w  joint.  The  injury  mayil)e  immediate  or  remote.  That  is  to  say,  the 
none  may  be  torn,  contused,  or  stretched  at  the  time  of  the  accident,  or  in  other 
cases  it  may  be  compresscnl  by  callus  or  by  a  disj)laced  fragment  of  bone.  In 
the  fonner  group  of  cases  the  symptoms  of  paralysis  and  irritation  of  the  nerve 
<*^»nie  on  immediately  after  the  accident.  A  s(»cond  group  of  cases  is  described 
in  which,  following  an  injury  to  the  ellx^w-joint,  a  fracture,  a  dislocation,  or  a 
sieparation  of  the  lower  epiphysis  of  the  humerus,  the  symptoms  of  the  injury 
subside,  but  later,  sometimes  after  a  jieriod  of  years,  the  signs  of  paralysis  with 
wasting  of  the  muscles  and  pain  referrt^d  to  the  distribution  of  the  nerve  apjx^ar 
and  cause  serious  symptoms.  In  a  certain  pro})ortion  of  these  cases  a  thickening 
of  the  nerve,  a  neurofibroma,  develops,  usually  at  the  point  where  the  nerve 
pa?:^  betvs'cen  the  internal  condyle  of  the  humerus  and  the  olecranon  process 
of  the  ulna.  The  nerve  may  form  a  palpable  tumor  at  this  point.  The 
diagnosis  of  the  condition  is  not  difficult.  There  will  be  a  history  of  a  former 
injurv  to  the  elbow-joint  and  the  subsequent  development,  after  a  period  of 
years,  of  the  symptoms  of  paralysis  and  irritation  of  the  nerve,  as  described. 

The  Division  of  Both  Median  and  Ulnar  Nerves. — The  division  of  both 
tnedian  and  ulnar  nerves  jiroduces  sigus  and  sym])toms  e(]uivalent  to  the  sum  of 
tne  motor  and  sensory  distributions  of  the  two  nerves.     The  injury  may  occur 

»  Bailey,  loc,  cit.,  p.  270. 
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as  tlte  result  of  incised  wounds  of  the  fLirearm  or  wrist,  and  in  these  cases  the 
wound  will,  as  a  rule,  be  an  extensive  one,  with  division  of  numerous  tendons. 
The  puralvi^is  of  sensation  in  these  eases  will,  therefore,  involve  not  onlv 
Heiisihility  to  light  touch,  but  also  to  pain,  and  according  to  the  number  of 


Tjq.   -17,  —  DEFXmMJTY   OF  TItK   HaXD  CAr»ED  BY   IXJURV    TO  THE   MEDIAN   AND  ULJIA  NliaiVEll  AT  THE 


trndons  cliviik<l,  (Ikiv  will  Ik%  in  uddiliiin, 
loss  of  deep  s<'nsibilirv. 


an  invii  ntore  or  less  extensive  of 


As  already  nienticmed  when  describing  the  injuries  of  nerves  in  general^  it     I 
is  highly  imfxirtant  when  exatniTiiui!:  iu<Msed  wounds  (if  the  wrist  with  division 


of  tenduns,  to  test  the  scusihilily  of  I  he*  jiarts  su]v[>li(M]  by  tlie  iiiediati  mnl  ulnar 
nerves  in  order  to  discover  whether  one  or  bntli  of  theiu  has  been  injured,  and 
if  so,  whether  llieir  division  is  euuiplete  or  partial.  This  should  1)e  done  before 
the  operative  procedures  are  coiunienced  f*>r  minion  nf  the  divided  tendons.  I 
have  known  several  instauees  where  8urge<ms  have  sutured  the  tendons  and 
closed  the  wounds  and  have  entirely  forgotten  to  look  for  tJie  injuries  of  the 
nerves,  to  tlieir  elia^riu,  when,  after  the  operation  was  over,  it  was  discovered 
that  the  patient  had  suffered  a  division  of  either  the  median  or  ulnar  nerve,  or 
of  both. 
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4 


The  chiv 
as  comparer  I 


'le  is  fractured  very  frcfpicntly  at  all  ages.  Ita  relative  frequency 
with  fractures  of  cither  Imnes  varies  in  the  statistics  of  different 
writers  from  l<>  ]H'r  (*ciit,  l^falgaigne,  to  18.7  per  cent,  Pitha.  In  jgeneral  it 
nuiy  be  said  tliat  fractures  of  the  rhiviele  probably  constitute  aliout  15  per  cent 
of  all  fractures.  It  is  particularly  frequent  in  children  of  both  sexes,  and  among 
tliese,  as  w^as  i>ointed  out  by  Kninlein,  it  takes  the  place  of  dislocations  of  the 
shoulder  in  adults.     That  is  to  say,  dislocation  of  the  shoulder  in  an  adult  by 
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ICC  18  thp  equivalent  of  a  fracture  of  the  clavicle  in  a  child.  In 
ly  Jracture  of  the  clavicle  is  four  tinier  as  frequent  in  men  as  in  women. 
Udren  incomplete  fractures  are  (juite  couitiion  from  falls  uj)on  the  shoulder 
and,     (See  Fig.  4.*^.) 

or  purposes  of  dcscripti«m  it  i<  eustoiuarv  to  divide  friu'tures^  (»f  ihc  clavicle 
T»etiires  of  the  middle^  outer,  and  inner  thirds  of  tlie  iHine.  Fractures  of 
idfile  (hird  are  niueli  the  most  frequent. 

iiLsatioE* — Fraetiires  of  lite  clavicle  may  he  prod  need  by  indirect  or  direct 
lal  violence,  or  hy  nnisenlar  action.  The  most  common  ly^pe.  is  fracture 
>  outer  portion  of  the  middle  third  of  the  hone  by  indirect  violence.  The 
is  produced  by  falls  upon  the  outstretched  iiund,  tlie  elbow  being  held 


I  (Author's  collection.) 


»j    iiiK  LiAvii  LE  IN  A  Child. 


^nietimes  by  falls  upon  the  ellww,  or  the  pc^iiit  of  the  shoulder.  In 
it  is  believed  that  the  fracture  may  (x*eur  by  falls  upon  ihc  shoulder, 
Ikat  the  outer  end  of  the  clavicle  is  depressed  and  that  its  shaft  comes  into 
Km*itb  the  Brst  rih,  \vhi<'b  serves  in  this  case  as  the  fulcrum  of  a  lever 
^kfaich  the  bone  is  broken.  Intra-uterine  fractures  of  the  clavicle  have  been 
^B  ftfi  the  result  of  external  violence  and  the  bone  is  occasionally  brolctm 
parturition  by  the  obstetrician.  T  saw  a  case  of  this  kind  some  two 
The  fracture  was  incomplete  find  healed  with  but  little  deformity. 
the  outer  third  are  next  in  order  of  frequency  and  fractures  of 
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the  inner  third  are  rare.  There  is  usually  only  a  single  line  of  fracture,  but 
more  than  two  fragments  are  occasionally  observed.  In  this  group,  if  the 
middle  third  of  the  bone  constitutes  one  of  the  fragments,  its  displacement  may 
be  very  marked,  (^ompound  fractures,  except  as  the  result  of  gimshot  wounds, 
are  extremely  rare.  Stimson  ^  states  that  he  has  seen  but  one  case.  Siunil- 
taneous  fracture  of  lK)th  clavicles  is  also  rather  a  rare  injury.  I  treated  one 
Buch  case.  The  patient  was  a  man  who,  finding  himself  about  to  Ik?  run 
over  by  a  pair  of  horses  in  the  street,  put  out  both  his  hands  in  front  of 
him  and  received  tiie  impact  of  the  j>ole  of  the  wagon  upon  his  palms.  Re 
sustained  fractures  of  the  middle  thirds  of  l)oth  clavicles.  He  was  under  my 
care  in  the  New  York  IIosi)ital,  and  made  a  good  recovery  with  but  little  de- 
formity. The  diminution  of  function  is  trifling  and  he  is  able  to  follow  his 
occupation,  that  of  chauflFeur  and  mechanic,  without  difficulty. 

Fracture  by  direct  violence  may  occur  in  any  portion  of  the  bone,  but  is 
most  frequent  in  the  middle  and  next  in  the  outer  third.  It  is  produced  most 
often  by  blows  and  falls  upon  the  clavicle,  the  force  being  directed  downward 
and  backward.  I  have  seen,  and  in  fact  produced,  one  rather  imusual  fracture 
of  the  clavicle,  mentioned  under  the  Diagnosis  of  Fractures  in  General.  While 
driving  an  automobile  at  night,  I  ran  into  an  elderly  man.  The  lamp  in  front 
of  the  center  of  tlie  machine  struck  him  on  the  right  thigh  and  tossed  him  up 
in  tlie  air.  lie  came  down  head  first  and  struck  with  his  left  shoulder  upon 
the  edge  of  the  metal  hood  of  the  engine.  A  small  fragment  about  an  inch  in 
length  was  chip])ed  off  the  posterior  surface  of  the  outer  third  of  tlie  left 
clavicle.  Strangely  enough,  although  both  wheels  of  the  machine  subsequently 
passed  over  him,  he  sustained  no  other  serious  injury.  The  diagnosis  at  the 
time  of  the  accident  was  not  made,  but  on  the  following  day  it  could  Ix^  made 
out,  though  obscured  by  a  large  hematoma,  which  formed  upon  his  shoulder. 

The  mechanism  of  the  most  frequent  tyi^e  of  fracture — ^namely,  that  of  the 
middle  third  of  the  bone — is  that  the  violence  is  exerted  in  the  direction  of  the 
hmg  axis  of  the  bone  in  such  a  manner  as  to  increase  its  normal  S-shaped  curves; 
and  such  violence  being  continued,  the  clavicle  breaks  regularly  in  its  middle 
third.  The  Yuw  of  fracture  is  usually  oblique,  and  from  the  anterior  border  of 
the  bone  frecpiently  runs  inward  and  backward,  although  it  may  take  any 
direction.  It  is  sometimes  transverse,  and  cases  are  recorded  where  it  was  so 
oblique  as  to  be  almost  in  the  dir(»cti(m  of  the  long  axis  of  the  bone.-  The  line 
of  fracture  running  from  the  middle  of  the  outer  end  of  the  bone  toward  its 
sternal  end  in  such  a  manner  that  the  clavicle  has  l)een  split  into  two  almost 
j)arallel  fragments. 

The  displacement  following  fractures  of  the  middle  third  of  the  clavicle' 
of  the  ol)li(pie  variety  depends  upon  gravity  and  upon  muscular  action.  Th^ 
outer  fragment  is  firmly  attached  to  the  scapula  by  ligaments  and  muscles,  anc^ 
the  stretcher  action  of  the  collar  bone  Ix^ing  destroyed,  the  entire  shoulder  tend^ 


'  Loc,  city  p.  190.  >  /bid.,  1900. 
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to  fall  forward,  downward,  and  inward.  This  tendency  is  increased  by  the 
action  of  the  large  muscles  passing  from  the  thorax  to  the  humerus.  The  inner 
fragment,  on  the  other  hand,  is  acted  upon  by  the  stemo-mastoid  muscle  and  is 
drawn  upward.  Commonly  the  inner  end  of  the  outer  fragment  slips  beneath 
the  outer  end  of  the  inner  fragment.  Angular  displacement  and  the  overriding 
may  be  very  inarked  and  frequently  results  in  considerable  shortening  of  the 
bone-  if  the  fracture  is  transverse,  overriding  rarely  takes  place.  The  de- 
formity then  present  is  commonly  an  angular  one,  with  tlie  a]iex  of  the  angle 
directed  backward  and  upward.  In  oblicpie  fractures  the  angular  displacement 
and  overriding  may  be  extreme.  I  had  one  case  in  a  boy  of  fifteen  with  a 
fracture  of  the  right  clavicle.  The  angular  deformity  and  overriding  was  so 
gr(»at  that,  union  not  having  occurred  after  several  weeks,  I  cut  down  upon 
the  broken  bone  and  so  fashioned  its  fractured  ends  that  they  interlocked 
slightly.  A  single  chromic  catgut  suture  was  introduced  to  hold  them  during 
the  application  of  a  plaster-of-paris  dressing.  The  patient  was  kept  on  his  back 
with  a  cushion  l)etween  his  shoulders  for  two  weeks.  Bony  union  occurred  with 
very  slight  deformity. 

Diagnosis  of  Fractures  of  the  Middle  Third  of  the  Bone. — In  children  the 
diagnosis  of  incomplete  fracture  of  the  middle  third  can  usually  be  made  from 
the  history  of  the  injury,  from  the  localized  pain  and  tenderness,  and  from 
comparison  with  the  sound  side  by  appreciating  by  sight  and  touch  a  change  in 
the  outline  of  the  bone.  In  some  cases  slight  mobility  may  be  detected  and  the 
We  can  usually  be  bent  into  nearly  its  normal  contour,  sometimes  with  the 
appreciation  on  the  part  of  the  surgeon  of  a  slight  crepitation.  The  diagnosis 
is  very  readily  made  by  means  of  an  X-ray  picture.  (See  Fig.  48.)  The 
diagnosis  of  complete  oblique  fractures  of  the  middle  third  with  displacement 
is  ah^ilutely  simple.  All  the  signs  of  fracture  are  usually  present — deformity, 
localized  tc^ndemess,  mobility,  sometimes  crepitation.  This  last  sign  may, 
however,  be  absent  when  the  overriding  is  considerable,  until  the  patient  is 
placed  upon  his  back  with  a  pillow  between  the  shoulders,  when  the  fragments 
tend  to  resume  their  normal  relations.  Crepitation  can  then  be,  as  a  rule, 
elicited.  Frequently  the  diagnosis  can  be  made  by  inspection.  The  attitude 
of  the  patient  is  quite  characteristic.  He  leans  his  head  and  body  toward  the 
injured  side  and  supports  the  forearm  and  elbow  with  his  other  hand.  The 
shoulder  droops  notably,  and  if  there  be  much  overriding  the  shortening  of  the 
ahoulder  may  be  apparent  upon  inspection. 

Fracture  of  the  Outer  Third  of  the  Clavicle. — ^Fracture  of  the  outer  third  of 
the  clavicle  occurs  as  the  result  of  indirect  or  direct  violence.  The  line  of 
fracture  is  commonly  transverse,  rarely  oblique,  and  the  displacement  may  be 
flight,  considerable,  or  absent  The  commonest  form  of  displacement  is  angular, 
^th  the  apex  of  the  angle  pointing  backward.  When  the  fracture  takes  place 
^thin  an  inch  of  the  outer  end  of  the  bone — namely,  outside  the  attachment 
^  the  trapezoid  ligament — there  is  usually  marked  angular  displacement,  ''  the 
witer  fragment  turning  forward  and  inward  until  its  axis  is  at  right  angles  with 
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that  of  the  inner  fragment."  ^  The  outer  end  of  the  inner  fragment  may 
slightly  override  and  lie  on  top  of  the  outer  fragment.  The  displacement 
is  much  less  marked  than  in  fracture  of  the  middle  third,  still,  all  the  signs 
of  fracture  are  usually  present.  In  the  absence  of  displacement,  the  prob- 
able presence  and  seat  of  fracture  can  l)e  determined  by  finger  pressure  along 
the  shaft  of  the  bone.  When  the  ivoint  of  fracture  is  reacheil  the  patient 
will  always  complain  of  pain.  ^lovements  of  the  upper  arm  will  also  cause 
])ain  at  the  seat  of  fracture.  The  correctness  of  the  diagnosis  can  often  lie 
demonstrated  by  the  formati(m  of  a  mass  of  callus  producing  an  enlargement 
of  the  bone  in  the  course  of  a  fortnight  or  so.  In  some  fractures  of  the  outer 
third  where  there  is  no  displacement,  but  where  a  point  of  extreme  tenderness 
exists,  if  the  surgeon  places  his  right  forearm  l)eneath  the  axilla  of  the  injured 
side,  while  the  left  second  and  third  fingers  are  ])laced  over  the  supposed  jx)int 
of  fracture,  and  then  with  his  right  arm  raises  the  shoulder  and  makes  rocking 
motions  up  and  down,  mobility  will  frequently  he  detected  by  the  fingers  resting 
upon  the  clavicle.  The  fractures  just  descril)ed,  in  which  little  or  no  displace- 
ment occurs,  are  those  which  take  place  usually  between  the  conoid  and  trajx^zoid 
ligaments.  In  some  of  them,  as  already  noted,  there  will  be  an  angular  displace- 
ment. In  others  the  dis])lacement,  if  the  fracture  be  very  close  to  the  outer 
end  of  the  l)one,  may  nearly  resemble  a  dislocation  of  the  outer  end  of  the 
clavicle.  In  any  case  of  doul)t  as  to  the  existence  of  fracture,  its  presence  or 
absence  may  be  demonstrated  with  certainty  by  means  of  one  or  more  good 
X-ray  pictures.  In  order  to  show  a  fracture  of  the  clavicle  in  this  way  most 
clearly  the  patient  should  lie  prone  upon  the  table.  The  arm  of  the  injured 
side  may  be  permitted  to  hang  over  the  edge  of  the  table,  or  in  some  eases  the 
hand  of  the  injured  side  may  ho  placed  behind  the  patient's  back.  In  some 
cases  the  sound  shoulder  may  be  su])]x>rted  by  a  low  cushion.  The  object  of 
the  posturing  is  to  bring  the  entire  length  of  the  bone  as  nearly  as  possible  in 
contact  with  the  photographic  plate,  and  the  position  may,  of  course,  be  varied 
slightly  to  suit  the  individual  case.  If  stereoscopic  pictures  be  taken  in  this 
position  a  fracture,  if  present,  can  always  be  detected. 

Fractures  of  the  Inner  Third  of  the  Clavicle. — Fractures  of  the  inner 
third  of  the  clavicle  are  extremely  rare.  They  may  be  produced  by  direct 
or  indirect  violence.  The  line  of  fracture  is  usually  oblique.  The  usual 
divsplacement  is  of  the  inner  end  of  the  outer  fragment  downward  and  for- 
ward. If  the  inner  fragment  is  displaced  at  all,  it  is  apt  to  be  rotated  slightly 
upward. 

Prognosis. — ^Tho  prognosis  in  fracture  of  the  clavicle  as  to  union  and  ftmc- 
tional  result  is  in  most  instances  excellent.  In  Germany,  where  the  disabilities 
following  accidents  among  working  j^eojile  are  carefully  estimated  and  paid  for 
by  insurance  societies  under  governmental  control,  it  is,  however,  considered 
that  from  ten  to  fifty  per  cent  of  the  earning  capacity  of  an  individual  may  be 

»  L.  A.  Stimson,  loc.  cit,  p.  195,  1907. 
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from  a  fracture*  of  tlie  flavirle,  mid  m  L*a8f»  httli  *»liivieles  9 re  fnictiired 
the  ilisaljiHly  niay  animint  to  fifty  per  cent- 
Complications. — Kt-riinis  onniplieatinnH  arc  rare  in  fraetnrcs  of  the  cluviflc. 
In  a  few  ea?^\Sj  injuries  of  llic  brae  hi  til  plexus  have  lx?tm  i^eeonled,  hut  it  seems 
probable  that  they  were  produwd,  not  hy  the  din*et  aetion  of  the  broken  ends  of 
the  lK»ne,  bnt  hy  the  same  violence  wliich  eansiuj  the  fracture.  In  a  modt-rate 
litiniWrr  of  instamrs,  iih  the  result  of  the  fonnahrm  nf  exnherant  eallns,  prcRsiire 
sytiiiJtonis  have  develojK*d  referable  to  the  bratOdal  plexus.  In  bad  east^s  such 
eyinptoniB  are  reatlily  reinovnhle  by  cutting  away  the  cxecssive  callus.  A  very 
few  instances  have  bei^n  recorded  of  injuries  to  the  lung  and  a  fow  of  injuries 
to  the  8td)chivian  and  internal  jugular  veins.  Faihire  of  union  is  very  rare, 
even  in  thope  cases  where  much  (overriding  takes  place,  but  even  in  the  rare 
instane€»s  where  union  has  not  ocenrre<],  the  functional  result  has  been  for  the 
most  part  satisfactory. 

DISLOCATIOIfS  OF   THE   CLAVICLE 

L)i&kK?ations  of  the  clavicle  etmstitute  in  the  statisties  of  uiost  observers 
about  five  per  cent  of  all  dishx^ations.  The  bone  is  quite  fi rndy  hehi  in  position 
by  ligaments  which  attach  it  to  the  scapula  at  its  outer  end.  At  its  inner  end 
it  is  aHached  to  the  st**riiunj  and  to  the  first  rib.  l^islipcatinns  may  iwrur  at  llie 
outer  or  inner  end  of  the  Ixmc.  Tlie  former  are  much  the  umre  frequent,  A 
very  few  cases  oidy  of  simidtauerMis  dislocation  of  Itr^th  ends  of  (he  bone — 
namely,  eleven  only  arc  reconledJ 

Dislocations  of  the  Outer  End  of  the  Clavicle. — Complete  dislocation  of  the 
onler  end  of  the  clavicle  only  occurs  after  ruiiture  <«f  the  ligaments  of  the  aero- 
niioelavicular  j(»int  and  of  the  conoid  and  trapcz^ud  ligaments  which  attach 
the  nnder  surfa<*e  of  the  bone  to  the  coracoid  pnicf^ss.  The  ineonijilcte  disUxra- 
tions  are  not  infrequent.     The  hme  may  lie  displaced  upward  on  top  of  the 

mion,  or  downiward  and  backward,  or,  very  rarely,  downward  and  forward 

eath  the  coractdd  prm^'ss.  DisliKnition  upward  is  mucli  the  most  common 
form.  The  conmionest  cause  is  a  blow  or  fall  npm  the  acromion,  such  that 
the  iscapnlfl  is  forced  flownward  and  at  the  same  tiuje  forward  or  backward  and 
inward.  The  signs  and  symptoms  of  complete  dislocations  ujjward  are  so 
marked  that  usually  no  confusion  can  arise.  When  the  dislocation  is  complete 
the  upper  end  of  the  clavicle  rifles  upward  above  the  acromion  ami  forms  a 
visible  and  palpable  promim^ncc?  of  the  outer  part  of  the  shoulder.  On  account 
of  jMiin  there  is  marked  diminution  of  function  in  the  shoulder-joint,  as  a  rule. 
In  other  cases  tlie  patients  arc  aide  to  use  tlie  limb  quite  welb  even  iunuediately 
lifter  the  accident.  There  will  also  l)e  hx-alizcd  pain  and  tc^nderness.  The  acnv 
fnion  lies  l»eneath  the  outer  end  of  the  clavicle  and  is  displaced  downward  and 
inivard.     Fsually  a  comparison  by  ins|XH?tion  ami  palpation  of  the  two  shouldera 
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18  entirely  sufficient  for  the  diagnosis.  In  the  incomplete  form  the  clavicle 
rides  up  higher  than  nonnal  above  the  acromion,  but  the  joint  surfaces  are  not 
entirely  separated.  The  displacement  is  readily  reduced,  but  tends  to  recur. 
The  only  error  likely  to  be  made  is  to  suppose  that  the  injury  is  a  fracture  of 
the  outer  end  of  the  clavicle.  This  can  be  excluded  by  following  the  out- 
line of  the  outer  end  of  the  bone  with  the  fingers  and  appreciating  that  its 
contour  is  normal,  and,  further,  by  comparative  measurements  of  the  clavicles 
of  the  two  sides;  further,  by  the  fact  that  crepitation  is  absent  and  that  by 
elevation  of  the  shoulder  the  deformity  is  diminished  or  disappears,  but  rc»curs 
at  once.  It  occasionally  hapi)ens  that  in  dislocations  of  the  outer  end  of  the 
clavicle  a  small  fragment  of  bone  is  torn  away,  either  from  the  acromion  or  from 
the  clavicle,  but  even  in  these  cases  the  true  condition  of  afPairs  is  easy  to 
appreciate. 

Dislocalio7i  Downward  of  the  Outer  End  of  the  Clavicle. — This  is  a  very 
rare  form,  only  twelve  cases  having  lx?en  recorded.^  It  has  been  produced  by 
direct  violence,  as  from  a  blow  or  fall  which  presses  the  outer  end  of  the  clavicle 
downw^ard.  It  has  also  occurred  from  muscular  violence.  The  symptoms  have 
been  marked  and  the  diagnosis  in  the  recorded  cases  has  not  been  difficult 
The  pain  at  the  time  of  the  injury  has  usually  been  quite  severe,  and  there  has 
been  marked  functional  disability  of  the  upper  extremity.  In  some  of  the 
cases  pressure  symj)toms  upon  the  brachial  plexus  were  noted.  The  inner  end 
of  the  clavicle  appears  rather  prominent  and  the  bone  can  be  traced  outward 
and  will  seem  to  occupy  a  deeper  position  than  nonnal  until  its  outer  end  is  lost 
beneath  the  prominent  acromion.  The  entire  shoulder  appears  to  be  some- 
what depressed.  It  is  not  difficult  to  identify  the  articular  surface  of  the  acro- 
mion and  to  discover  that  it  is  empty  and  no  longer  occupied  by  the  clavicle. 

Subcoracoid  Dislocation  of  the  Clavicle, — A  third  and  exceedingly  rare 
form  of  dislocation  of  the  outer  end  of  the  clavicle  has  been  observed  and 
reported  by  two  surgeons,  Godemer  and  Pinjon.  The  cases  number  six,  al- 
though a  few  others  have  been  reported  in  combination  with  dislocation  of  the 
shoulder.  In  the  reported  cases  the  injury  has  been  produced  by  a  fall  upon  the 
shoulder.  The  symptoms  were  pain  and  loss  of  fimction,  marked  prominence 
of  the  acromion  and  of  the  coracoid  process,  which  could  be  felt  beneath  the 
skin,  and  a  deep  depression  corresponding  to  the  position  of  the  outer  end  of 
the  clavicle.  The  end  of  the  clavicle  could  be  felt  in  the  axilla.  There  was 
limitation  of  motion  in  the  arm  upward  and  inward.  The  shoulder  was  dis- 
placed downward  and  forward.  Keduction  does  not  appear  to  have  been  diffi- 
cult in  any  of  the  cases.     The  correctness  of  the  observations  is  questioned.- 

Dislocation  of  the  Sternal  End  of  the  Clavicle. — Dislocation  of  the  sternal 
end  of  the  clavicle  is  less  frequc^nt  than  that  of  its  outer  extremity.  The  dis- 
location may  take  place  in  three  directions.  Their  frequency  is  in  the  order 
given:  {a)  forward  dislocation,  (/;)  upward  dislocation,  (c)  posterior  dislocation. 


»  L.  A.  Stimson,  loc.  cit.,  p.  542,  1907.  '  Ibid,,  p.  545. 
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Forward  Dishx  atjun, — Tlic  furword  tlihloratinn  may  Vje  rouiplote  or  in- 
coniplete.  In  the  reixirlfd  eases  the  iiicehaiiisni  api>ears  to  have  l>een  that  the 
shoulder  and  the  outer  end  of  the  daviele  were  displaced  downward  and  back- 
ward until  the  nornial  limit  of  ninhilitv  was  reaehed,  after  wliieh  the  clavicle 
came  in  contact  with  the  first  rih,  and,  this  acting  as  a  fnleriim^  the  anterior 
and  internal  end  of  the  hniit*  wa.^  \mvd  tmt  of  plaee.  The  anterior  .stermv 
clavicular  ligament  is  riiptiirtMh  The  dish n-at inn  has  heen  jirodiieed  hy  falls 
u|>cm  the  shtmlder,  by  severe  pressure  over  the  outer  end  of  tlie  clavicle,  as  in 
rnn-fiver  sieeidents,  when  tlie  iiidiviiliial  was  on  his  l»ack,,  and  oeeasionally  by 
forcibly  bringing  together  the  elhows  kddnd  the  back*  (Richerand.)  It  has 
also  lieen  produced  by  nmi^cular  violence,  as  in  the  act  of  squaring  the  shoulders 
dnring  military  drill  (See  also  Axillary  Anenrism.)  The  dislocation  has 
also  been  slowly  produced  in  a  few  casci*  by  gradual  relaxation  of  the  liga- 
ineDta.^ 

The  most  marked  sign  of  the  injury,  in  addition  to  local  pain  and  swelling, 
with  loiis  of  function  in  the  arm,  is  the  presence  of  the  dishK*ated  end  of  the 
clavicle  in  front  of  tlie  sternum.  Usually  tlicse  patients  are  uuahle  to  raise 
the  anii^  the  shoulder  is  depressed  and  the  head  is  bent  toward  the  injured  side. 
If  the  dislocation  is  im-oniplete,  the  h<nul  of  the  lK>ne  is  less  pronnnent  and  the 
cl  is  pi  lice  men  t  can  usually  Im;  readily  retlnced  by  dinx*t  pressure,  but  tends  to 
rea|i;iear  at  on<*e.^  In  the  complete  cases  rednctiou  is,  as  a  rule,  easily  made, 
but  hjird  to  maintain. 

ircwAKi*  Disi.urATiONs.— The  upward  dishn^atinns  are  much  more  rare 
than  the  preceding.  Wlicn  prodtu-ed  by  externul  violence,  the  force  is  exerted 
upon  the  acromion  and  outer  end  of  the  clavicde  to  depress  the  shoulder  and 
thus  tearing  the  upper  jiortion  of  the  capsular  ligament  of  the  sterno-ckvicnlar 
jtuot,  lifting  or  prying  tht^  hoixe  out  of  its  posit  inn.  If  the  force  continues  to 
pTCsa  the  shoulder  toward  the  median  line  of  tlie  body,  I  he  inner  end  of  the 
clavicle  is  pushed  upward  and  inward  a  variable  distance*  The  signs  and 
aymptoms  pnMhiced  an-*  the  pres4mee  of  the  liead  of  the  Imne  above  its  normal 
position  UTid  l>cdiiud  the  sternal  |vcirtion  of  tlie  sterno-ckido-nuistoid  musch\^ 
This  displacement  varies  greatly  in  degree.  Tt  may  be  slight  or  so  marked  that 
the  inner  end  of  the  clavicle  is  pressed  far  ii|>ward  in  the  neck  and  arross  the 
Ri^liau  line.     Tlie  sym|J»toms  of  dyspnea  from  |in*ssure  n|»nu  the  trachea  hax'c 

I  hcon  ol^'rved  in  a  certain  nund>er  of  cases;  more  rarely  ditficulty  in  swallow- 
ing. In  addition,  the  slioulder  is  dejiress^'d  and  appmaches  the  median  litie. 
It  is  usually  p<issible  to  feel  the  n<»tch  in  the  sternum  for  articulation  with 
the  clavicle,  empty.     In  some  of  tla*  cases,  however,  the  swelling  might  be  so 

I  great  that  this  sign  could  not  [\l'  detected.  In  a  few  cases  symptoms  referable 
tn  pressure  ui>on  the  jdireuic  and  pneumogastric  nerves  have  been  obst*rved. 
An  X-ray  picture  would  show  the  position  of  the  bone. 


'  L.  A.  Stimson,  loc,  cit,  p.  .529,  1907.  '  Ihid.,  p.  f>31.  K»()7. 

» thitL,  p,  534,  1907. 
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Posterior  Dislocation  of  the  Inner  End  of  the  Clavicle. — This 
form  may  be  produced  by  direct  violence,  which  presses  the  inner  end  of  the 
clavicle  backward,  or  by  indirect  violence,  which  presses  the  point  of  the  shoul- 
der forward  and  inward.  In  the  latter  group  of  cases  the  injury  has  been  caused 
usually  by  lateral  compression  of  the  shoulders,  as  between  a  railway  car  and 
a  wall,  or  some  similar  accident.  In  tlie  cases  produced  by  direct  violence  the 
causes  have  been  a  fall  ui)on  the  front  of  the  chest,  or  a  blow,  or  direct  pressure 
as  from  a  heavy  body  passing  across  the  chest.  ^ 

The  dislocation  may  be  complete  or  incomplete,  and  in  the  complete  cases 
the  amount  of  displacement  has  varied  a  good  deal  in  diflFerent  cases.  The 
principal  signs  and  symptoms  are  absence  of  the  head  of  the  bone  from  its 
proper  position,  and  the  presence  behind  the  sternum  of  a  bony  mass  which 
moves  with  motions  of  the  shoulder.  Frequently  the  head  of  the  bone  presses 
upon  the  trachea,  causing  dyspnea,  less  often  upon  the  gullet,  causing  difficulty 
in  swallowing.  In  some  of  the  cases  venous  congestion  of  the  face  and  neck 
has  occurred,  which  disappeared  after  reduction  of  the  dislocation.  The  shoul- 
der appears  depressed  and  shortened.  In  addition,  there  is  greater  or  less  loss 
of  function  in  the  upper  extremity,  caused  by  pain,  and  rigidity  of  the  head 
and  neck,  for  the  same  reason. 

Double  Dislocation  of  the  Clavicle. — Double  dislocation — i.  e.,  dislocation  of 
both  ends  of  the  clavicle — has  been  recorded  in  eleven  cases.  (Stimson.)  In  all 
but  one  the  injury  was  produced  by  external  violence  of  a  severe  grade,  and 
the  force  seems  to  have  been  directed  from  without  and  behind,  forward  and  in- 
ward upon  the  affected  shoulder.  In  all  the  cases  the  inner  end  of  the  clavicle 
has  been  displaced  forward.^  The  displacement  of  the  outer  end  has  been  in 
various  directions.  The  recognition  of  the  condition  should  be  quite  simple 
on  inspection  and  palpation. 

The  exact  diagnosis  of  any  case. in  which  the  existence  or  character  of  the 
displacement  is  doubtful  can  best  be  made  by  a  pair  of  stereoscopic  radio- 
graphs viewed  in  the  Wheatstone  stereoscope. 


FRACTURES  OF  THE  SCAPULA 

If  we  except  gunshot  fractures  in  time  of  war  and  fractures  of  the  acro- 
mion process,  fractures  of  the  scapula  are  rare  and  constitute  in  the  statistics 
of  most  observers  about  1  per  cent  of  all  fractures.  It  is  customary  to  divide 
fractures  of  the  scapula,  for  purposes  of  description,  into  several  groups, 
namely:  (1)  Fractures  of  the  body  of  the  bone,  (2)  Fractures  of  the  upper 
angle,  (3)  Fractures  of  the  lower  angle,  (4)  Fractures  of  the  spine,  (5)  Frac- 
tures of  the  acromion  process,  (6)  Fractures  of  the  coracoid  process,  (7)  Frac- 
tures of  the  neck  of  the  bone,  and  (8)  Fractures  of  the  glenoid  cavity. 

>  L.  A.  Stimson,  loc,  cit,  p.  532,  1907.  » Ibid,,  p.  545,  1907. 


FRACTURES   OF   THE   SCAPULA  173 

Fractnres  of  the  Body  of  the  Bone. — There  may  be  one  or  several  lines  of 
fracture.    In  the  fonner  group  the  line  of  fracture  may  be  transverse  or  oblique, 
and  occurs  through  the  subspinous  fossa.     Displacement  may  be  absent  or 
very  slight;  in  some  cases  there  is  overriding.     The  lower  fragment  may  be 
displaced  toward  the  axilla,  or  in  the  opposite  direction.     In  multiple  fractures 
the  lines  of  fracture  may  run  in  any  direction.     They  are  frequently  stellate, 
aoraetimes  with  comminution.     Gunshot  fractures  made  by  modem  military 
bullets  of  the  body  of  the  bone  may  be  clean  perforations  or  be  accompanied  by 
fissures,  as  evidenced  by  widespread  tenderness  on  palpation.     The  causes  of 
fracture  of  the  body  other  than  gunshot  wounds  are  usually  direct  violence,  as 
from  blows  over  the  shoulder-blade,  or  falls  upon  the  back,  as  in  slipping 
while  going  downstairs  and  falling  against  the  angle  of  a  step.     All  the  signs 
of  fracture  may  be  present,  or  some  may  be  wanting.     There  is  always  local- 
ized pain  on  pressure,  and  such  motions  of  the  arm  as  involve  also  movement 
of  the  scapula  will  cause  marked  pain  at  the  seat  of  fracture.     In  some  cases 
mohility  may  be  detected  by  placing  the  arm  in  such  a  position  that  the  scapula 
flares  away  from  the  ribs,  as  by  putting  the  hand  behind  the  back.     If  then  a 
finger  or  two  can  be  inserted  below  the  lower  angle  of  the  bone,  between  it  and 
the  ribs,  while  the  other  hand  gras])s  the  spine  and  acromion,  lifting  and  rock- 
ing motions  made  by  the  fingers  beneath  the  lower  angle  will  often  permit  the 
surgeon  to  recognize  abnormal  mobility  and   sometimes  crepitation.      If  the 
patient  is  not  too  fat,  or  very  muscular,  a  departure  from  the  normal  in  the 
outline  of  the  bone  can  usually  be  detected  by  palpation,  when  overriding  or 
lateral  displacement  exists. 

Fractnres  of  the  Upper  Angle. — ^Fractures  of  the  upper  angle  of  the  bone 
are  exceedingly  rare.  The  line  of  fracture  rims  obliquely  somewhere  above 
the  bottom  of  the  supraspinous  fossa,  or  may  extend  through  the  spine  into 
the  subspinous  fossa.  In  the  few  reported  cases  the  fracture  has  been  caused 
hy  direct  violence.  In  one  case  recorded  by  Gurlt,  and  quoted  by  Stimson,^ 
the  fragment,  including  the  angle  of  the  bone,  was  drawn  upward  and  inward 
by  the  levator  anguli  scapulae  muscle.  The  fracture,  if  present,  could  be  in- 
ferred with  probability  from  localized  pain  and  tenderness,  increased  by  eleva- 
tion of  the  arm,  possibly  by  grasping  the  fragment  between  the  fingers  and 
notmg  its  abnormal  mobility.  The  detection  of  fractures  of  the  body  of  the 
scapula  by  means  of  the  X-rays,  the  shoulder-blade  being  placed  over  the  plate, 
^ould  probably  require  the  use  of  a  tube  of  low  resistance,  unless  there  were 
fairly  marked  displacement,  since  the  top  of  the  bone,  as  well  as  the  portion 
projecting  above  the  spine,  is  so  thin  that  it  casts  a  very  faint  shadow. 

hactnres  of  the  Spine  of  the  Scapula. — Fractures  of  the  spine  of  the  scapula 
«re  rare.  They  have  been  produced  by  direct  violence,  as  from  a  blow  from 
behind,  downward  and  forward  against  the  prominent  edge  of  the  bone  near 
the  acromion.    Personally  I  have  seen  but  one  case,  produced  by  a  fall  upon 


I 


'  I*.  A.  (MtaMMAliiiHHbWn. 


174  INJURIES    OF   THE   SllOULDEK   AND   VICINITY 

the  back.  There  was  a  marked  contusion  over  the  scapula  and  a  considerable 
hematoma.  The  signs  of  fracture,  localized  tenderness,  mobility  and  crepita- 
tion, were  present.  Stimson  states  that  no  preparation  of  an  isolated  fracture 
of  the  spine  of  the  scapula  is  known,  the  knowledge  of  the  fracture  being,  there- 
fore, purely  clinical. 

Fractures  of  the  Acromion  Process. — Fractures  of  the  acromion  process  of 
the  scapula  may  be  produced  by  direct  violence,  as  from  a  blow  upon  the  shoul- 
der, or  indir(»ctly  by  falls  uj)on  the  hand  or  elbow.  Up  to  the  twentieth  year 
separation  of  the  epiphysis  may  occur.  The  diagnosis  is,  as  a  rule,  entirely 
simple.  All  the  signs  of  fracture  are  present.  The  deformity  may  be  slight  if 
the  fracture  is  near  the  tip  of  the  process ;  or,  on  the  other  hand,  if  the  greater 
portion  of  the  acromion  is  broken  off,  there  will  be  some  falling  of  the  shoulder, 
and  palpation  will  usually  permit  the  surgeon  to  feel  a  gap  in  the  Iwne,  some- 
times the  prominent  ridge  of  the  inner  edge  of  the  smaller  fragment.  The  mo- 
tions of  the  arm  are  greatly  restricted  on  account  of  pain.  Abduction  is  usually 
impossible.  If  only  a  small  porticm  of  the  bone  is  broken  off,  the  fragment  may 
be  drawn  downward  by  the  fibers  of  the  deltoid,  so  that  considerable  separation 
is  observed.  All  the  other  positive  signs  of  fracture  may  he  elicited  by  move- 
ments of  the  arm,  <»r  by  passive  movements  of  the  smaller  fragment. 

Fracture  of  the  Coracoid  Process. — Fracture  of  the  coracoid  proc*ess  may 
occur  as  the  result  of  dinn^t  or  indirect  external  violence,  occasionally  from  mus- 
cular action.  The  fractures  by  direct  violence  are  frequently  complicated  by 
associated  injuries,  such  as  fractures  of  other  jiortions  of  the  scapula,  the  hu- 
merus, and  fracture  of  the  clavicle  or  ribs.  Fractures  by  indirect  violence  have 
been  caused  by  severe  blows  and  falls  u])on  the  slij^>ulder.  The  fractures  produced 
by  muscular  action  have  usually  resulted  from  violent  muscular  efforts.  Frac- 
tures by  indirect  violence  have  sometimes  been  caused  by  force  transmitted 
through  the  dislocated  head  of  the  humerus,  in  other  cases  by  pressure  of  tlie 
tip  of  the  ])r(K*ess  against  the  clavicle  in  forccnl  flexion  of  the  shoulder.  (Lane, 
quoted  by  Stimson.)  The  line  of  fracture  usually  runs  ahout  an  inch  from  the 
tip  of  the  process,  but  may  be  close  to  its  base.  The  signs  and  symptoms  are 
localized  pain  and  tenderness;  pain  on  motion  of  the  arm,  notably  by  voluntary 
flexion  and  adduction ;  ^  ])ain  on  deep  inspiration,  owing  to  the  contraction  of 
the  pectoralis  minor.  The  signs  of  mobility  and  crepitation  are  not  always 
easily  made  out  on  account  of  the  extravasation  of  blood  and  swelling.  In 
some  cases,  where  the  violence  has  been  extreme,  the  ligamentous  attachments 
to  the  process  Ix^ing  torn,  the  fragment  is  dragged  downward  and  inward 
by  the  attached  muscles,  and  in  some  cases  such  displacement  has  been  ap- 
preciable. 

Fractures  of  the  Neck  of  the  Scapula. — ^A  very  small  number  only  of  these 
fractures  luu'o  be(*n  subjected  to  anatomical  dissection.  Stimson  ^  was  able  to 
collect  only  six  cases  from  tlie  literature.     The  line  of  fracture  may  run  from 


'  L.  A.  Stimson,  loc.  cxi,,  p.  211,  1900.  '  Ibid,,  p.  214,  1907. 
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Uie  suimiscapiilar  iint<*ii  d*jwnward  to  tho  iixillary  ])order  of  the  Ijom*,  in  a  Jirec- 
tion  nearly  [larallc'I  witli  tJio  artinilitr  KiirfaiM'  nf  the  glenoid  cavity,  or  it  may 
Wgin  at  or  near  the  iipjK?r  Itorder  (>!'  the  arlieiilar  surface  and  run  downward 
to  the  axillary  Ixirder.  The  fracture  oeeiirs  when  the  arm,  l»eing  rotated  nut- 
ward,  dirc^et  violenee*  is  applied  from  hcdiiiid  against  the  head  of  the  hnnieriis, 
or  hy  a  blow  npon  the  ellK>w  when  the  arm  is  directed  backward,*  The  signs 
and  symptoms  of  thif^  frachire  closely  resemhle  in  many  res])cet?*  disLjc^alinns 
of  the  humerus.  Tlie  shoulder  h  flattened,  tlie  ncrnniion  is  prominent,  there 
is,  as  a  rule,  entire  inability  to  move  the  arm.  Passive  motion,  however,  is 
possible  aiicl  is  not  necessarily  painful  The  most  ehanictcristic  sign  is  tliat 
the  displacement  is  readily  reduced  by  liftinja:  the  anu  dircftly  npward,  hut 
recurs  at  once.  The  redaction  of  the  disphicenient,  as  indicated,  is  sometimes 
a<*<H>mpanied  by  crepitus  and  always  by  severe  jmin.  In  some  cases  the  frag- 
ment could  be  palpated  in  the  axilla.  In  general  the  diagnosis  is  quite  simple^ 
BB  above  descrilH*<l,  the  iiiiportant  difference  from  a  dishwation  of  the  hnmerus 
being  that  the  deformity  and  displacement  in  tlie  fraf^turc  is  readily  rediiced» 
bnt  at  onct^  rtf^iirs. 

Fracture!  of  the  Olenoid  Cavity. — As  a  complication  of  dishx'ation  of  the 
alioiildeF-joint,  chipping  off  of  a  ]H>rtion  of  the  border  of  the  glenoid  cavity  is 
it  rare.  The  fracttire  commonly  involves  only  a  small  portion  of  the  articular 
iurface,  and  in  the  castas  studii'd  anatomically  the  inner  border  has  k^en  tlie 
part  iijost  often  involveil,  although  castas  have  becin  reconled  in  which  the  artic- 
tilar  surface  was  split  into  several  fragments.  The  diagnosis  con  bit  l>est  l)e 
tnnde  by  means  nf  sterrc»scopie  X-ray  pictures. 


^ 
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INJURIES  OF  THE   SHOtlLDER-JOINT 

ntnsions  and  Sprains. — The  soft  parts  surrounding  tlie  shonlder-joint  are 
iiliarly  lialJe  to  injuries  from  external  violence*  such  as  blows  antl  falls 
npm  ibo  shoulder.  The  diagiKJsis  of  these  conditions  in  the  absence  of  the 
fitgna  of  fracture  does  not,  as  a  rnk%  offer  great  difhcuUics.  In  a  eonsidcralih* 
Btimlier  of  cases,  however,  wdiere  the  injury  has  Ijeen  quite  severe,  swelling  and 
eivhyinosig  may  render  palpation  of  the  ujiper  end  of  the  humerus  quite  diffi- 
riilt.  Pain  and  tlie  fear  of  pain,  as  well  as  the  actual  cfnitusion  and  laceration 
of  the  fili*^rs  of  the  dc'ltoid  muscle,  may  produce  very  marked  loss  of  function, 
slKliietion  of  the  arm  Inking  fretjucnitly  extremely  painful  or  impissible.  In 
•ome  of  these  eases  there  will  !>e  found,  upon  careful  X-ray  examination,  an 
injurr  to  the  l^ones.  1  have  re  [Heatedly  seen  impacted  fractures  of  the  surgical 
neck  of  the  humerus,  attended  by  much  swelling  around  the  shoulder-jnint, 
where  very  competent  surgeons  were  unable,  by  ordinary  means  of  examination, 
to  recognize  the  presence  of  a  fracture.  In  several  eases,  where  the  gn^iter 
tijl*^*r«ifiity  of  the  humerus  had  been  torn  away  by  muscular  violence  or  fractured 
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directly  by  a  fall  uix)n  the  shoulder,  the  diagnosis  has  been  obscure  by  ordinary 
methods  of  examination. 

It  is  in  these  cases  that  the  X-rays  are  particularly  valuable  diagnostic  aids, 
and  where  any  doubt  exists  as  to  the  nature  of  the  injury  it  is  the  duty  of  the 
surgeon,  not  only  on  account  of  the  patient  but  also  on  his  own,  to  have  X-ray 
pictures  taken.  In  many  instances  in  my  exi)erience  the  presence  of  injuries 
of  the  bone  has  been  demonstrated  or  eliminated  with  certainty. 

Following  even  moderately  severe  sprains  and  contusions  of  the  shoulder- 
joint,  one  practical  point  should  be  especially  borne  in  mind — ^namely,  that  on 
account  of  pain  patients  avoid  abduction  of  the  arm,  and  if  let  alone  they  will 
keep  the  arm  close  to  the  body,  usually  in  a  sling,  for  several  weeks.  When 
the  attempt  to  abduct  the  arm  is  renewed,  the  patient  suffers  pain  and  is 
tempted  to  avoid  such  movements.  The  more  severe  the  injury,  the  sooner  will 
adhesions  take  place  within  the  joint  and  in  the  surrounding  soft  parts;  and 
in  a  comparatively  short  time  so  great  a  degree  of  stiffness  will  result  that, 
unless  passive  movements  are  made  and  the  patient  instructed  to  make  active 
movements  of  abduction  and  elevation  of  the  arm  himself,  a  permanent  limi- 
tation of  motion  may  result. 

Open  Wounds  of  the  Shonlder-joint. — Stab  and  punctured  wounds  of  the 
shoulder-joint  may  be  followed  by  infection.     It  will  rarely  be  possible,  when 
the  shoulder-joint  is  thus  wounded,  to  verify  the  condition  by  recognizing  tht* 
escape  of  synovial  fluid.     In  most  instances  the  development  of  infection  of 
the  joint  will  be  the  earliest  evidence  that  it  has  lx»en  opened.   There  will  then  bc^ 
develoj)ed  the  general  symptoms  of  sepsis,  as  well  as  pain  with  swelling  and 
infiltration   of  the  surrounding  soft   ]iarts   and   absolute  loss  of  function   iir* 
the  joint. 

Gunshot  Wounds  of  the  Shoulder-joint. — Gunshot  wounds  of  the  upper  enc3 
of  the  humerus  are  fairly  connnon  in  time  of  war.  The  character  of  the  frac  -^ 
tures  produced  will  vary  according  to  the  character  of  the  weapon,  the  range  ^ 
etc.,  as  already  described  under  Gunshot  Wounds.  A  clean  perforation  of  thcHi^ 
spongy  head  of  the  bone  is  quite  possible  with  the  modem  small-calibered  bul^ — 
let.  If  the  surgical  neck  is  the  part  struck,  splintering  and  comminution,  witl"^ 
fissures  running  in  various  directions,  are  common.  The  diagnosis  of  the  char^ — 
acter  of  the  injury  is  to  be  made  partly  by  the  signs  of  fracture,  if  such  exists 
The  actual  nature  and  extent  of  the  injury  to  the  bone  can  best  be  recognize(S^ 
by  means  of  the  X-rays. 

In  the  shoulder,  as  elsewhere,  primary  union  without  marked  disability^ 
resulting  is  to  be  expected  in  a  large  proportion  of  cases,  if  an  occlusive  dress- — 
ing  is  at  once  applied  and  the  wound  is  not  interfered  with.     Immobilizatioim-^ 
of  the  arm  is  an  important  part  of  the  treatment.     The  special  signs  and  symp^ 
toms  of  purulent  inflammation  of  the  should-joint  will  be  spoken  of  under* 
Diseases  of  the  Shoulder-joint. 
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FRACTURES  OF  THE  HUMERUS 

The  very  large  series  of  photographs  of  fracture  of  the  humerus  contained 
in  this  and  the  following  sections  were  made  in  the  Anatomical  Department  of 
the  College  of  Physicians  and  Surgeons,  Columbia  University,  by  Dr.  Adrian 
V.  S.  Lamlxjrt.  They  form  a  very  beautiful  and  complete  series,  showing  a 
great  variety  of  types  of  fracture  and  of  displacements.  The  total  number 
of  these  pictures  was  so  large  that  I  have  Ix^en  able  to  utilize  only  a  fraction  of 
them.  I  wish  hen*,  to  express  my  gratitude  to  Dn  Lambert  and  to  Dr.  Joseph 
A.  Blake,  for  whom  the  pictures  wore  originally  taken,  for  })ermitting  me  to 
use  them.  They  were  taken,  I  believe,  with  the  idea  of  showing  that,  though 
there  may  Ikj  typical  displacements  in  fractures  of  certain  parts  of  special 
bones  yet  that  in  fractures  the  displacements  are  of  a  very  varied  character  and 
(le|)eiid  largely  upon  the  direction  of  the  line  of  fracture  w^ith  reference  to  the 
long  diameter  of  the  bone,  upon  the^character  and  extent  of  comminution  and 
of  cnishing,  rather  than  upon  the  influence  of  muscular  contraction  in  par- 
ticular directions.  Thus,  in  the  series  of  fractures  of  the  surgical  neck  of  the 
humerus,  it  will  be  observed  that  rotary,  angular,  and  longitudinal  displace- 
ments may  occur  in  almost  any  possible  direction.  Thus,  in  studying  the  prepa- 
rations of  fractures  of  the  surgical  neck.  Dr.  Lambert  observed  the  following 
conditions:  The  upper  fragment  may  he  abducted,  flexed  and  rotated  outward. 
The  position  of  the  lower  fragment  may  l)e  upon  the  inner  side,  upon  the  outer 
side,  or  jwstcrior. 

In  some  cases,  impaction  may  occur  over  the  entire  surface  of  the  frac- 
ture. The  inner  surface  of  the  lower  fragment  may  l)e  impacted  into  the 
upiier  fragment.  The  impaction  may  be  irregidar  and  thus  in  any  possible 
direction.  In  fractures  which  involve  wholly  or  partly  the  line  of  the 
anatomical  neck  the  head  may  be  driven  into  the  tuberosities.  The  head  may 
1«  displaced  downward  on  the  inner  surface  of  the  shaft.  The  head  may  Ikj 
Pitated.  There  may  be  nonunion.  The  head  may  be  displaced  into  the  axilla. 
For  further  details  the  reader  will  consult  the  following  sections. 

Fracture  of  the  humerus,  although  a  very  common  injury,  constituting 
from  4  to  7  per  cent  of  all  fractures  in  the  statistics  of  different  observers,  is 
less  frequent  than  fracture  of  the  clavicle  or  forearm.  The  injury  is  nearly 
twenty  times  as  frequent  in  men  as  in  women,  and  the  majority  of  the  fractures 
occur  during  the  first  two  decades  of  life.  Fractures  of  the  upi^er  end  of  the  bone 
are  commonly  grouped  under  (1)  Fractures  of  the  head,  (2)  Fractures  of  the 
anatomical  neck,  (3)  Fractures  through  the  tul^erosities,  (4)  Fractures  of  the 
tuberosities,  (5)  Separation  of  the  epiphysis,  (6)  Fractures  of  the  surgical 
neek. 

''•^^Wtt  of  the  Head  of  the  Bone. — Fractures  of  the  head  of  the  bone,  in 

.    ^"  merely  a  small  fragment  of  the  articular  surface  is  separated  without 

'Hyement  of  other  parts,  are  believed  to  be  extremely  rare.  I  have  seen  one 

^ which,  after  a  fall  npoatbe  shoulder ,  the  patient  suffered  great  pain 
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and  marked  disal)ility.  The  X-ray  picture  seemed  to  show  that  a  small  : 
ment  of  lM)ne  had  l)con  broken  from  the  upper  part  of  the  articular  surfa< 
the  humerus.  The  question  of  the  ojierative  removal  of  the  frapnent  was 
sidered,  but  was  refused  by  the  patient     At  the  end  of  six  wei^ks  the  m< 


Fia.  49. — FiiAcmTRE  of  the  Anatomical  Neck  or  Fio.  60. — Posterior  View  of  Fia,  ♦ 

THK    IIUMKIllTH,    SPLINTKRIVG    OP   THE    GREATER 

TuuEitoHiTY.     Impaction,  with  outwanl  displaco- 
meut.     Oblitcratiun  of  the  bicipital  groove. 

in  tlie  slioulder-joint  was  so  far  restored  that  the  patient  withdrew  bin 
from  observation.  In  dislocations  of  the  shoulder  it  not  infrequently  hap 
that  the  head  of  the  bone  is  more  or  less  deeply  grooved  by  the  edge  of 
articular  surface  of  the  scapula. 

Fracture  of  the  Anatomical  Neck. — Fracture  of  the  anatomical  neck  of 
humerus  is  regarded  as  a  very  rare  injury ;  that  is  to  say,  cases  in  which 
line  of  fracture  does  not  pass  through  the  tuberosities.     The  line  of  £ra< 
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18  entirely  within  the  capsule  of  the  joint.  Since  the  X-rays  have  come  to 
generally  used  in  the  diagnosis  of  injuries  of  the  shoulder-joint,  many  in- 
aces  of  fractures  of  the  anatomical  neck  have  been  recorded.  In  the  opinion 
Scudder  *  this  fracture  is  more  common  than  is  generally  supposed.  He  be- 
res  that  it  is  frequently  impacted  and  passes  unrecognized.  By  ordinary 
thods  of  examination  the  fracture  is  hard  to  make  out.  There  is  swelling  and 
in  in  the  r^ion  of  the  shoulder-joint,  together  with  loss  of  function.    Crowd- 


K  51— ExTKRNAX.  ViEW  OF  FiQ.  49.       Fio.  52. — Section  op  the  Head  of  the  Bone  in  Fig.  49. 

gthe  arm  upward  toward  the  glenoid  cavity  causes  pain.  Crepitus  may  l)e  ab- 
ttt,  since  the  separated  head  of  the  bone  may  readily  move  in  company  with 
e  shaft  within  the  joint  capsule  when  rotary  motions  are  made  of  the  latter. 
^  most  certain  means  of  diagnosis  is  by  taking  stereoscoj)ic  X-ray  pictures. 


'  The  Treatment  of  FiBAtuvB^"  Ghaii  L.  Beodder.    Saunders,  1907. 


tirely  loose  within  tlie  joint  t*apsule. 
although  before  the  patient  was  entirely 


the  patient  had  been  in  the  hospital  for 
several  weeks  snppn ration  oecurreJ  in 
the  joint.  I  ent  down  upon  the  shoul- 
der-joint and  removed  the  separated 
artieuhir  portion  of  the  liead.  There 
wns  n*i  evidence  of  an  eff^irt  toward 
union.  The  head  of  the  bone  was  en* 
Tlie  fnnetional  result  was  quite  good, 
well  she  passed  out  of  observation. 
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FRACTirRBS    OF    TllK    AjSATUMIi'AL    Xl'X'K    {*¥    THE    lIlMERrS    WITH     I)j8LU- 

CATioir  OF  THE  Uead. — J-  J,  Buctianan  published  a  rep*rt  <»f  the  reeorded 
of  (hii^  injury  in  tlie  Annah  of  Surgery  for  ilay,  11)08,  He  was  able  to 
Collect  tbirty-foiir  untlmibted  cases  and  nine  unverified.  The  report  ineliulea 
otm  of  his  own,  in  whieb  be  removed  the  bead  of  the  bone  with  g^xnl  result. 
In  his  case  the  onliiuiry  nl^n^i  of  disloeatinn  were  nnt  prest^uL  Tlu*  sli<ndder 
was  not  niihddy  riattenetb  The  ellwiw  eoubl  be  afipiii-d  to  tlie  ebist  wall  and 
the  band  pbuvd  upon  the  oyipo^ite  slioidder,  TIh'  tuberonities  eoidd  be  felt  to 
rotate  with  the  shaft.  Crepitation  was  absent.  The  X-ray  examination  deui- 
onstrated  the  existenet*  of  a  fracture  of  the  anatomical  neek  with  subglenoid 
or  axillarj"  dislocation  of  the  head. 

FRACTtrREs  TnRoroH  the  Tuberositiks, — Fracture  of  the  anatomical  neek 
through  the  tuberosities  is  uiore  frequent  than  the  preceding  form,  an<l  has  been 
oliserved  a  nnnd>er  of  times  in  conjunction  with  dislocation  of  the  head  of  the 
bone.  It  would  s<'areely  be  possible  to  dilFereutiate  betw**en  this  form  of  frac- 
ture and  fracture  of  the  surgical  neek  proper,  exn»pt  by  an  X-ray  picture*  and 
only  then  if  pictures  of  good  quality  were  obtained. 

FRArTUREs  OF  THE  TunERosiTiEs. — Tearing  (»tT  of  one  or  more  fragments 
of  bonv  to  which  the  spinati  and  teres  minor  ninscles  are  attached  is  not  very 
n^  a  complication  of  anterior  disbx*ations  of  tlie  shoulder.  Stiiuson  consid- 
it^  very  rare,  as  an  isolated  injury.  In  the  few  recordeil  cases  in  which  it  is 
c«»rlaiii  that  no  dislocation  existed  the  mechanism  of  the  fractiii'e  apiiears  to 
hare  l»een  due,  in  most  instances  at  least,  to  muscular  action.  Stimson  de- 
seniles  a  case  which  he  saw,  jiroduced  l>y  violent  i^utward  rotation  of  the  arm 
made  by  a  young  man  in  striving  to  ward  off  a  blow  from  a  brtrse  wdiieb  had 

■  reared  and  was  about  to  fall  on  top  of  him.     The  signs  and  symptoms  observed 

^nere  as  follows: 

The  left  shoulder  was  somewhat  swollen,  there  was  an  eeeliymosis  at  the  lower 
border  of  tlie  tendon  of  the  pectoral  is  major  nmscle;  voluntary  ahductiun  pussihle; 
rolantarj  rotation  impossible;  firm  pressure  upward  at  the  elbow  painless.  The 
lesmT  tut»erojii(y  uioved  Avith  the  shaft  on  rotation,  l^ain  on  pressure  upon  the 
greater  iul*erosity,  I  inserted  an  insect-pin  in  front  at  the  bicipital  groove  and 
passed  it  backward  its  full  length  evidently  between  two  bony  surfaces;  and  by 
preaaiDg  its  ]>oint  against  the  inner  one  and  rotating  the  arm  tlie  continuity  of  this 
surface  with  (he  shaft  was  shown.  My  diagnosis  was  fracture  of  the  greater  tuber- 
jotity  by  muscular  action,  by  outward  rotation  of  the  arm  in  the  elfort  to  ward  off 
jj^acendlng  body  nf  the  horse.* 

In  one  ease  I  made  at  least  a  probable  diagnosis  of  fracture  of  the  greater 
[tuberosity  by  muscular  violence.  The  patient  had  thrown  out  bis  arm  violently 
lii'hile  trying  to  save  himself  from  a  fall  and  felt  a  sharp  pain  in  bis  shoulder, 
[frreatly  increased  by  attempts  to  rotate  the  arm  outwardly.     There  was  marked 
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tenderness  over  t!ie  site  of  the  greater  tiiljerosity,  and  an  X-ray  jnctiire  allowed 
a  «inall  shadow  wliieli  seeiued  to  rt^proseiit  a  fraginciit  of  bone  torn  off  fn>m 
this  part  of  ttie  hinncriis.  Tlie  patient  iriade  a  satisfactory  recovery,  without 
any  treatment  frirtlier  than  iinniobilkation  of  the  arm  in  a  sling. 

Frneture  of  the  greater  tuberosity  of  the  humerus  may  also  occur  as  tlie 
result  of  direct  or  indirect  violence  applied  to  the  shotdder  or  upon  the  out- 

stretetied  hand,  resjHK'tively.  11.  L,  Taylor,  Annah 
of  i^urtjcri/y  January,  11K>S,  p,  10,  reporls  two  ciij^t^s 
of  this  <k*scription  verified  by  X-ray  picture.^.  In 
b^l^ll  ea^'s  al!  motions  of  llie  shoulder  were  painful. 
External  rotation  and  alHluerion  were  abolished  and 
passive  motions  of  these  characters  gave  great  pain- 
In  each  case  there  was  much  swelling  and  ecchy- 
mosis  of  the  shoulder  and  ann.  tVepitation  was 
not  recognized  in  either  case.     There  was  marked 


FlQ.  6,5.— External  View  or 
FiUv  53. 


Fio.  56, — View  ri<oM  Above  of  Hi'MKiaw,  shown  in   Ik;.  ,>j. 


tenderness  over  the  liead  of  tlie  humerus^  the  displaecnieut  as  shown  by  the 
X*ray  was  slight.  Bulb  patients  made  good  fuuetional  recovery  without  other 
treatment  tluin  support  of  tlie  arm. 

Fracture  of  fhe  Lrsser  Tuberosiiif, — Even  as  a  complication  of  dislocations 
of  tlie  shoulder,  tearing  off  of  tlie  les.^er  tulx^rosity  is  generally  regarded  as  a 
rare  injury*     In  the  few  recorded  eases,  whieh  have  been  earefnlly  studied,  the 
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injury  has  been  prmliiced  by  forciWe  external  rotation  of  the  arm.  The  symp- 
toms have  been  pain  and  disability  referred  to  the  shoulder,  with  diminution 
of  volimtary  intenial  rotatiuu  and  an  inerease  in  outward  rotation.  There  ha§ 
been  BO  external  deformity,  and  in  one  case,  that  of  Lorenz,  quoted  by  Stimson, 


|47-^-^terJlll4Tl(>S   MF   lllL   i'lM^Efl  EplPffV«lrt  OK  Tfit   lit  .MKHl  s;   l.Sh»S    Wliil  SoME  DiePLACEMENT, 

;  osBifiratkm  in  the  piriast***!  Ble<»ve  which  has  been  stripped  away  from  the  inner  and 
'  aspect  <if  the  bone.     (Author^s  euJIection.) 


rm  small  movalOe  pien*  of  Ik  me  was  fidt  benealh  the  eoraeoid  prrn^ess  and  a  sharp 
fedge  could  be  felt  iiimn  the  head,  whieh  seemed  to  iuflicate  a  h>ss  of  aub.stanf^e. 
The  diagnosis  eonld  prnbably  be  made  by  taking  stereoseopic  pictures^  with  the 
plate  agains^t  the  front  of  the  shoiddpr. 

Sepaimtion  of  the  Upper  Epiphysis  of  the  Hamenis.^ — The  npix^r  epiphysis 
eonsists  of  the  head  and  the  tnljerosities  of  the  l>one.  Beginning  upon  the  inner 
side,  the  line  of  the  epiphyseal  i-artilage  corrcsjionds  throughout  its  inner  third 
with  the  groove  of  the  anatomiral  mn-k*  Tlieuoe  it  nuiJ^  Imrizontally  outward, 
paaattl^  just  l»eneath  the  ttd>eros[ti(^s.  The  lower  surfar*^  of  the  epiphysis  is 
'[  srimewhat  eup-shajied,  so  that  th<^  upper  end  i>f  the  shaft  is  Ijiijher  in  the  middle 
than  at  the  periphery,  and  fits  into  ttie  rnj»-sha|ied  depress  inn  in  the  he^id*  The 
projection  of  the  upi>er  end  of  the  shaft  becomes  mure  niarked  with  advancing 


Fig.   60. —Extern ai-   Vrew    o^ 

FlO.  .58.    SHOWINQ    THAT  TH^ 

Upper  End  or  thk  :5  k  a  ft  i^ 
Free   trpoN  its    OrTrcR   As 
1*1  CT      There  isa  tnnrktxlpro— 
due  lion  uf  osteopliyt 


of  tra("tinn  \i\nm  the  arm,  %vith  tlie  fingur  licmked  in  the  axilla,  wliile  sonie 
pressure  inwarJ  was  exerted  upon  the  outer  surface  of  the  shaft  of  the  linmerus. 
The  line  of  fracture  usually  rorrrs]Mii]ds  closely  with  the  epiphyseal  cartilage. 
Tlie  fracture  has  h*^u  produeed  hy  falls  upon  the  .shonlder  and  hy  fonnhle 
elevation  uf  the  arm,  less  commonly  hy  violenee  transmitted  through  the  shaft 
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ttlie  bone  bv  falls  tipnn  t!ie  elbow.  The  symptoms  and  aigns  are  usually  cliar- 
eristic  Tlie  normal  rotundity  of  the  shouUler  is  presented.  The  most  com- 
mon foriu  of  displacement  is  that  the  head  i>f  the  hone  h  rotated  bv  the  muselea 
attached  to  the  tuherosities  in  siieh  a  manner  that  the  articular  surface  is 
directed  downward,  while  the  fractured  surface  IrMjks  outward.  The  up]x?r 
kd  of  the  shaft  is  usually  displaced  forward  and  h  often  caught  by  its  sharp 
Tntcrior  edge  in  the  sithcutancous  tissuci^.  The  shaft  of  the  lunie  is  usually 
ilirected  a  little  backward.  It  uiay  Iw*  ahducted.  The  prnjcfting  end  of  the 
m^er  fragment  can  often  l>e  seen  forming  a  |jn»minence  below  the  shoulder 
with  a  e<»rre,s|)onding  pit  above  it.  The  ap][iearance  is,  in  many  cases,  cjuite 
baracteristie. 

Ib   a  smaller  numlx*r  of  cases  the  iipjier  end  of  the  shaft  is  displaced 

iward,   sr>  that  it  cinues  to  lie  Ijcneath  the  coracoid  prrnx^ss.      In  st^nie  cases 

ia  displaced  outward,  altltongh  this  displacement  is  more  common  in  frac- 

iriis   tbrough  the  surgical  m-ck.      In  addition  to  pain  and  disability,   tljcre 

|»y  be   a  soft  crepitation  upm  rotation  of  the  shaft  of  the  hone.      If  the 

ft  hand  grasps  the  shmilder  from  abive  in  such  a  manner  that  the  forefinger 

ml  ibc  third  tinger  are  placed  one  on  either  side  of  the  lesser  tuljernsitVj  while 

right  band  grasps  the  elbow  and  makes  rotary  movements  of  the  shaft,  it 

nil  be  found  that  the  liead  df^i^  not  rotate'  with  tbe  shaft.     In  some  cases  there 

no  displacement,  and  in  siicli  the  diagnosis  must  be  made  by  the  pain  and 

^abilit3%     Displacement,  however  slight,  can  usually  be  detected  by  the  X-rays. 

many  of  these  eases  the  periosteum  upon  the  inner  and  posterior  as]x^cts  of 

bone  remains  attached  to  tlie  head  ami  is  stripjied  away  frum  the  sliaft  for 

variable  distance  downward.     This  condition  is  wTdl  shown  in  the   X-ray 

let  lire  of  a  chihl  who  came  \mder  the  author's  observation  some  years  ago, 

will  Ix?  noted,  in  this  case  tlie  displacement  had  l>een  incompletely  reduced 

B«l  ossification  along  the  periosteal  bridge  is  clearly  shown.     When^  as  in  this 

stance^  tlie  displacement  is  not  eorapletcly  reduced,  some  limitation  of  mo- 

if^n  may  remain  after  the  injury  is  healed.     The  child  may  he  unalde  to  abduct 

be  arrn  fully,  and  rotation  may  also  be  more  or  less  Iiudte<b     A  more  st^rious 

juenee  of  some  of  these  injuries  is  that  the  growth  of  the  hmnerus  upon 

he  injured  side  may  l)e  interfered  with,  so  that,  as  the  child  grows  up,  the  upper 

Janii  remains  shorter  than  its  fellow, 

Practnrcs  of  the  Surgical  Heck  of  the  Humerms*^ — Fractures  of  the  upper  part 

i*{  die  hiimenis  anywhere  below  the  anatoruical  neck  and  almve  the  attachment 

t4|{  tbe  pectoralis  major  muscle  are  g]Y*ui>ed  under  the  head  nf  fractures  of  the 

peal  neck  of  tlje  VMine.     The  grou|>ing  is  souiewliat  artificial,  sinw  many  of 

DotaWy  if  the  line  of  fracture  is  obliipie,  involve  in  part  a  jKirtion 

tie  Wlow  the  alx»ve-meiitioned  anatoTiiical  limit.     Tliesi'  frachu'es  are 

^fy  frt'rpient.      Tliey  occur  usually  in  adults  ami   in  genrru]   re}it"4'S4'ut  what 

^md  lie  a  Reparation  of  tlie  epiphysis  wore  the  patient  n  chihl     Tbc  frarttire 

may  ^K'i'nrfroin  niiMicrous  kinds  of  external  vinhMK^e,  wry  rarely  from  uiusrular 

artiotL    Thus,  falls  iijMai  tlif*  i*lbow  t^r  liand,  blows  directly  uj>on  the  upper 


^'lO,  63> IjWTERNAL  AsPECT  OF 

THK      SlIROtCAL      NecK      Of 

THE    Humerus    shown   m 
Fia.  61, 

part  of  the  hiimenis,  notably  blows  in  a  ciownward 

direction  upon  the  slioiilJer  when  the  ann  is  held 

in  the  position  of  abduction.     Frequently  the  line 

of  fraeture  is  nearly  transverse,  though  in  a  few 

eases   it   may  be   extremely  oblique.      I   operated 

upon  a  case  in  the  Roosevelt  ITospital  of  a  very 

oblirjue  fnieture  of  the  upper  part  of  the  Inimemi?, 

which    had    been    followed    by    nonunion    owing 

to  the  interposition  of  soft  parts  Iietween  the  fra^nents.     The  line  of  fracture 

ran  obliquely  downward  and  outward  from  a  jioint  on  the  inner  surface  of 

the  hone  about  half  an  inch  below  the  attachment  of  the  joint  cajisiile  down- 
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ard  and  outward,  to  end  upon  the  outward  side  of  the  shaft  below  the  insertion 
f  the  deltoid  muscle.  The  fracture  was  an  old  one  and  it  was  very  hard  to 
3t  the  bones  into  proper  apposition  and  keep  them  there.  The  end  result  was, 
Dwever,  fair. 

In  a  good  many  cases  of  fracture  of  the  surgical  neck  of  the  humerus  the 
ragmenta  are  impacted,  sometimes  with  marked  crushing  and  splintering  of 


Flo.  64.— Fracture  of  the  Sttrgicai.  Neck  of 
THE  l^rr  Humerus.  The  line  of  fracture 
f^ins  almost  parallel  to  the  anatomical  neck. 
^  upper  fragment  Is  displaced  downward 
ud  to  the  inner  side  of  the  shaft  and  is  ro- 
tated backward. 


Fig.  65. — Posterior  View  of  the  Fracture  of 
Surgical  Neck  of  the  Humerus  shown  in 
Fig.  64. 


the  upper  fragment,  in  which  the  lines 
of  fracture  may  extend  through  the 
^icular  surface  of  the  head  of  the  hone.  I  have  demonstrated  this  type  of 
lesion  in  several  instances  l^"  means  of  an  X-ray  pictw^^jad  in  these  the 
functional  result  is  apt  to  W^gillfV  bad.    In  the  ]i0MilMHB|M^  the  upper 
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fragment  is  acted  iipm  by  the  muscles  attached  to  the  tuberosities  and  is  a1>- 
ducted,  flexed,  and  rotated  outward.  The  usual  displacement  of  the  lower  fra*:- 
ment  when  the  fracture  is  not  impacted  is  forward  and  inward,  the  shaft  of 
the  bone  being  drawn  toward  the  axilla  bv  the  powerful  muscles  passing  to  it 
from  the  chest.  In  other  cases,  notably  if  the  line  of  fracture  passes  obliquely 
from  without,  downward  and  inward,  the  lower  fragment  will  be  acted  uix)n 
by  the  deltoid  and  may  be  drawn  upward  and  outward,  though  this  is  by  no 
means  as  common  a  ty])e  of  displacement  as  that  to  the  inner  side. 

The  Symptoms  and  Diagnosis  of  Fracture  of  the  Surgical  Neck  of  the 
Humerus. — There  is  usually  total  loss  of  power  in  the  arm.     If,  however,  the 
fracture  is  impacted,  some  motions  may  still  be  made.    If  the  upper  end  of  the 
lower  fragment  is  displaced  to  the  inner  side,  there  will  be  slight  abduction  of 
the  limb,  and  if  this  displacement  is  extreme,  the  axis  of  the  limb  may  take 
the  same  direction  which  it  does  in  anterior  and  internal  dislocations  of  the 
shoulder-joint.    That  is  to  say,  the  abduction  of  the  elbow  will  be  quite  marked. 
In  some  cases  of  impaction,  and  also  of  complete  separation  of  the  two  frag- 
ments, there  may  he  slight  measured  shortening  of  tlie  humerus,  discoverable 
by  comparing  the  distance  upon  the  two  sides  of  the  body  from  the  tip  of  the 
acromion  process  to  the  external  condyle  of  the  humerus.     This  shortening  is, 
however,  often  small  in  amount,  and  owing  to  the  marked  swelling  in  the 
vicinity  of  the  shoulder,  and  often  of  the  entire  upper  arm,  if  the  i)atient  is 
not  seen  for  some  hours  after  the  accident  it  will  be  difficult,  or  impossible,  to 
take  the  measurements  accurately.     The  diagnostic  signs  of  the  fracture  are  as 
follows:  Crowding  upward  of  the  elbow  in  the  direction  of  the  axilla  causes 
pain  and  may  l)e  attended  by  cre])itation.     If  the  fracture  be  not  impacted  the 
head  of  the  bone  will  not  follow  the  shaft  when  the  latter  is  rotated.    In  making 
the  examination  the  surgeon  tries  to  get  his  left  forefinger  into  the  bicipital 
groove  between  the  tuberosities,  while  with  the  other  hand  grasping  the  elbow 
he  makes  slight  rotary  movements  of  the  shaft.     If  the  head  of  the  bone  does 
not  also  rotate,  a  fracture  is  certainly  present.     When  these  fractures  are  im- 
pacted the  exact  diagnosis  of  the  injury,  including  the  character  of  the  im- 
paction, the  associated  injuries  to  the  upper  fragment  and  the  relative  position 
of  the  two  fragments,  can  best  be  discovered  by  stereoscopic  X-ray  pictures  of 
the  part. 

On  account  of  the  considerable  swelling,  and  of  the  marked  effusion  of 
blood  into  the  tissues  about  the  shoulder  and  of  the  difficulty  of  getting  the 
injured  shoulder  close  to  the  photographic  plate,  it  is  not  always  easy  to  obtain 
good  radiographs  of  these  cases;  when  obtained,  however,  such  pictures  are 
worth  all  they  cost  in  time  and  trouble  to  produce,  since  the  information  thus 
obtainable  is  very  accurate  indeed.  In  ordinary  cases  the  diagnosis  of  these 
fractures  is  quite  simple;  all  the  signs  of  fracture  are  present.  In  the  absence 
of  mobility  and  crepitation  between  the  fragments,  the  pain,  tenderness,  and 
disability,  together  w^ith  the  very  extensive  swelling  and  ecchymosis  of  the 
shoulder  and  arm,  which  frequently  accompanies  these  fractures,  will  make 


the  diflgnoeis  of  a  fracture  of  the  upper  part  of  the  humerus  highly  probable. 

The  probability  can  be  made  a  certainty  by  the  use  of  the  X-rays  as  described. 

Seriijus  coiiiplications,  as  the  result  of  fractures  of  the  surgical  neck  of 

the  hinuerus,  are  rather  rare,     lujury  of  the  axillary  vessels  is  very  rare.     In- 
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Fia,  ti7. — PosTEfuoR  View  of 
Tfii;  FitACTURC  or  the  Sith- 
aicAL  NEcitorTirE  UuMERua 
SHOWN  IN  FiQ.  66. 


I*^o.  68* — Internal  Aspect  or 
Fractuhe  or  TSE  SmatcAX. 
Neck     or    the     Humerus 

AHOWN  IX  FlQ.  66* 


fkc.  66.^  AxTtRioa  View  or 
FitAcrruBE  or  the  Svrguau 
Xc(  K  AjrruE,  Lett  Humerus. 
The  }*ead  i»  rotated  backward* 
thcuppcT  f  nitginecit  UdUplaeed 
^fOfmmwmriX  upon  the  ahaXt. 

Itries  to  the  cords  of  the  brachial  plexus,  and  of  these  most  often  to  the 
uhviipiral  nerve,  are  occasionally  observ^ed.     The  syuiptonis  of  tlie  latter 
itioii  are  dcrM-riliftt  imder  injuries  oi  Nerves  of  the  UpiH*r  Extreuiity,     The 
'actiire  is  very  rarely  eotui)ouuded ;  iM^rasionally  it  liapi^eim  tliat  the  sharp 
id  of  the  lower  fra^njent  is  caught  in,  (»r  ovcu  prnetrates  the  skin,  rendering 
:racture  compound.     The  shoulder  is  not  flattened,  the  head  of  the  bone 


Fio.  09, — Fracture  op  the 
SunoicAL  Neck  of  the 
Humerus.  Thcnpi>erfrag- 
meot  l»  displivced  down- 
ward and  to  thp  inner  side. 
Evidence  of  coniminiition* 


Fig.  70* — External.  View  of 
Fiu.  69. 


Fig,  71.^ — Internal  View  or 


nionest  site  is  at  the  middle,  or  at  the  junction  of 
tlie  lower  mid  iniddlo  tliirdg  of  the  bona  The  hn- 
nienw  may  Ix*  lirnken  by  direct  or  imliref*i  violeiieo,  and  i.s  hrr^ken  hy  ions- 
c'ulur  iicHon  riM>re  often  thim  any  bone  in  the  body.  Tlie  iict  most  often 
causing  fnichire  by  nuLscular  violence  is  that  of  throwing  a  stone  or  some 
similar  effort,     A  spiral  fracture  of  the  humerus  may  be  produced  by  the 


192  INJURIES   OF   THE   SHOULDER  AND  VICINITY 

the  nerves,  notahlv  th(»  nni.sculo-si)iral.  As  an  end  result,  failure  of  uui<»n  is 
more  common  in  this  hone  than  in  any  other.  The  injuries  to  the  vessels  may 
l)e  produced  hy  the  violence  which  caused  the  fracture  directly,  or  the  hrachijil 
artery  or  its  accompanying  veins  may  be  torn  hy  the  sharp  fragments  of  bone. 
This  is  an  extrenudy  common  accident  in  compound  fractures  of  the  humerus 
the  result  of  crushing  violence.  The  dangers  of  injury  to  the  vessels  are,  as  else- 
where i)ointed  out,  thromljosis,  and  sometimes  gangrene  of  the  limb,  or  if  acuto 
pyogenic  infection  (xicurs,  one  or  other  of  the  severer  forms  of  purulent  and 
necrotic  inflammation. 

The  musculo'spiral  nerve  may  be  injured  at  the  time  of  the  accident,  or  may 
be  included  in  callus  formation  or  new  bone.  The  disturbances  of  its  function 
may  be  complete  or  incomplete,  as  elsewhere  described.  (See  Injuries  of 
Nerves.) 

Failure  of  Uniox  {Delayed  Union,  Fibrous  Union,  Pseudarthrosis). — 
The  process  of  repair  and  the  formation  of  bony  union  are  delayed  in  fractures 
of  the  shaft  of  the  humerus  more  often  than  after  fractures  of  the  shafts  of 
other  long  bones.  As  stated  in  Volume  I,  under  Fractures,  it  is  difficult  to 
place  a  time  limit  in  these  cases  and  to  say  with  positiveness  that  union  by  bone 
will  not  take  place  provided  the  ends  of  the  bone  are  in  apposition,  with  certain 
exceptions  to  Ix*  noted. 

Cause,^  of  Failure  of  Union. — The  causes  of  delay  or  of  failure  of  union 
may  be  general  or  local;  the  latter  are  more  frequent  and  more  inii>ortant. 
Among  the  general  causes  to  which  failure  of  union  has  been  attributed  may 
be  mentioned  depressed  states  of  vitality  from  acute  or  chronic  disease,  from 
imperfect  nutrition,  and  from  specific  poisoning,  as  from  syphilis  and  other 
chronic  infectious  dis<»ases.  It  is  to  be  borne  in  mind  that  failure  of  union  from 
general  causes  is  excc])tional. 

'  The  local  causes  are  numerous.  In  certain  situations  union  of  fracture  by 
bone  ex(»c»pt  as  the  result  of  suture  or  other  operative  measure  upon  the  frag- 
ments is  rare.  The  ])atella,  the  olecranon  process  of  the  ulna,  and  the  narrow 
portion  of  the  neck  of  the  femur  unite  by  fibrous  tissue  merely,  in  the  majority 
of  instances.  In  the  fractures  of  the  shaft  of  the  long  boned  the  most  frequent 
causes  of  failure  of  union  are  the  interjiosition  of  muscle  between  the  ends  of 
the  fragments,  im])erfect  reduction  and  imperfect  immobilization  of  the  frag- 
ments. This  last  cause  is  no  doubt  very  frequent  in  fractures  of  the  shaft  of 
the  humerus,  notably  in  fractures  of  the  lower  third,  and  may  be  attributed 
to  the  fact  that  unless  the  dressing  extends  from  the  wrist  upward  and  also 
immobilizes  the  shoulder-joint,  slight  movements  of  the  elbow,  as  of  flexion  or 
extension,  will  cause  some  motion  In^tween  the  ends  of  the  bony  fragments. 

Total  rupture  of  the  periosteal  bridge  passing  from  one  fragment  to  the  other 
is  a  condition  which  strongly  favors  nonunion.  It  is  sometimes  observed  in 
simple  fractures,  more  commonly  in  compound  fractures,  notably  in  those  where 
the  bone  is  comminuted,  or  where  one  or  more  separate  fragments  lie  unattached 
between  the  main  fragments  of  the  bone.    In  certain  cases  the  presence  of  such 


B.  75. — Left  HruERCS,  showing  FRAcntjRE  of 
Titi!  t>FEJi  Third  or  tub  Shaft  and  FRAr-rTTRE 
OF  THIE  Sr&dicAL  Necx.  Extcmal  aspect  of  the 
tmne.  There  is  a  vprjr'  oblique  line  of  fructur© 
III  tiw  ihaft  rumiinf;  from  wilhiQ  outward  and 

inm  Above  downward.  The  upper  fragment  fragments  of  the  Other  boile,  SUch  that 
fi  displseed  outward  and  downward,  the  obi  in-  „  ,,,.,.,  ^.vi^+o  V.^.f^i.,r^^,ii  ♦!,«.,.  +,.^  ,»«^«4. 
uityofUielineoffrmcturedetermini.igthedii-  ^  ^^"^l^  '''^''^^  between  them  too  great 
Bt.  to  \te  briilged  over  by  bony  tissue.     I 

have  noticed  this  particularly  in  frae- 

The  process  of  the  condition  can  be  watched  by 

a  series  of  X-ray  pictures  at  intervala  of  several  weeks.     The  space  Ik;- 

14 


of  the  radius  and  ulna 


infection  siieb  as  end  in  more  or  less  extensive  ne<'ro8is  with  loss  of  subs 
l>ut  also  in  slighter  forms  attended  only  by  moderate  snppuration,      I 


The  operative  tTeatment  of  simple  fractures  is  responsible  for  delayed  nnh 
for  failure  of  union  in  certain  cases.     1.  It  is,  I   think,  certain   that  rep 

*r/w  Joumd  a/  the  American  Medical  Association,  March  27|  1909|  vol.  lii,  p,  lOOC 


FRACTURES   OF   THE  HUMERUS 


195 


glover  alter  an  operation  in  wliich  the  fragments  have  been  temporarily  still  fur- 
ther displaced,  as  has  to  be  clone  for  the  placing  of  a  suture.  The  reason  is,  I 
believe,  in  the  additiuna!  laceration  of  the  periosteum,  the  destruction  of  the  peri- 
ojiteal  bridge  ubicli  plays  so  prompt  and  im[K>rtant  a  \mri  in  the  repair  of  a  fracture, 
and  the  stripping  back  of  tlie  periosteum  at  the  edge  of  the  fracture.  A  delay  of 
one  or  even  several  weeks  might  he  of  no  great  price  to  pay  fnr  a  material  gain,  but 


^'O, — Pnsrrmrm  Vikw  of  Miltiple  Frac- 
^^"Hk  or  THE  Shaft  ix  it^  Upward  Thjhd 

^^t*   AT   TflE    JUSCTION    OF   THE     ShAFT    WITH 

^%E  gURoicAi^  Neck  shown  in  Fio.  77. 


Fid.  80. — MrLTfi*i.i:  Fractures  of  the  Swaft 
OF  THE  Humerus.  Anterior  view  j^hown  in 
Fig.  77. 


\  ^itnilar  and  far  more  important  ditiad vantage  is  found  in  the  suture  or  pin  Ujied 

f allien  flie  bones  together.     That  tliis  is  in  itself  suflieient  to  eau&e  failure  of 

^><»n  I  nm  convinced  hy  many  obf^er  vat  ions.    It  d<»es  so  by  exaggerating  the  rarefy- 

^?  ocftcitis  which  is  a  necessary  prelimiuiiry  to  reunion,  and  possibly  by  inhibiting 

|»«%  productiYe  and  condensing  osteitis  which  should  follow.    Thus  is  created  a  gap 
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between  the  fragments^  which  is  occupied  by  fibrous  tissue  showiDg  no  tendency  to 
change  into  bone,  a  gap  e^^uivalent  in  its  effecte  to  a  loss  of  substance  or  to  a  dis* 
placement  similar  to  that  whicli  it  may  have  been  the  object  of  the  operation  to 
correct. 

This  condition  is  habitually  observed  whenever  a  wire  suture  has  t>een  applied. 
1  have  frequently  had  occasion  to  cut  down  on  and  remove  such  sutures,  and  I 


Fig.  81, — Fkaitikk  of  thi-j  iSuuint al  Neck  c*r  rut:  IIumehus  with  Splitting  of  Ttit:  Hi:ai)  a^'^ 
Impaction.     PiiUetit  was  au  old  womaii.     (Author's  (loUectioii.) 


have  always  found  ilicm  lying  loose,  all  the  bone  originally  embraced  within  tb^ 
loop  having  disappeared.  Many  similar  observations  have  been  made  with  tb^ 
X-rays,  This  occurreni-c  is  constant  when  metal  is  used,  either  as  a  suture  or  a^ 
a  pin,  and  sometimes  the  loss  is  so  great  as  to  reduce  the  ends  of  the  fragments  to 
small,  widely  separated,  conical  points.  Wliether  the  same  result  follows  the  ns^ 
of  silk  or  silkw^orm  gut  for  suture  I  do  not  know,  for  I  have  used  these  materials 
only  as  temporary  sutures^  when  the  wound  had  to  remain  open,  and  have  removed 
tliem  after  a  week  or  two.  In  other  cases  I  have  always  used  strong  catgut*  simple 
or  chromicized,  trusting  to  external  support  for  the  later  maintenanee  of  apposition- 
2,  As  already  mentioned,  thf*  mnnipulations  necessary  in  drilling  and  suturinpT 
the  fragments  delay  reunion,  probably  by  additional  injury  to  the  periosteum.  Bu^ 
in  addition  to  this  the  added  injury  to  the  soft  parts,  especially  when  the  bone  i^ 
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the  X-rajs  are  invalmiMe,  Stereoscopic  pictures  will  show  the  absence  of 
oaBifieation  between  the  frag^nienta,  or,  on  the  other  hand,  new  bone,  even  though 
small  in  amount,  will  cast  a  definite  shadow  such  tliat  the  prohability  of  final 
union  may  be  prctiictcd. 

Pseudarihroais. — The   forniat^on  of  a   false  joint  at  tlie  seat  of  fracture 
is  more  frequent  in  fractures  of  the  shaft  of  the  humerus  tlinn  elsewhere.     The 


Fig.    86. Fr^iTIHF.    r»F     rMK    StIA!  T     Ol     TflL    MrMliltrs    Wirtt    UVERRlDlNO. 

The  ptitieut  was  a  child.     X-my  by  Oie  author. 


condition  is,  however,  rare  in  any  situation.  Its  recognition  is  very  simple.  A 
sort  of  imperfect  joint  U  fonnefl  lietween  tlie  bony  fra^ientg,  the  ends  of  the 
bones  ape  united  by  fibrous  tissue  forming  a  cnpside  within  whicli,  Ijetween 
tha  fragments,  there  is  a  cavity  containing  fluid  resend»15ng  synovia.  The  ends 
of  the  bone  may  lie  covered  with  fil>roiis  tissue,  with  cartilage,  or  they  may 
sixnplj  he  ebumated.  While  the  exact  cotidition  can  oulv  be  appreciated  by 
an  open  operation,  tlie  absence  of  union  is,  of  course,  entirely  evident 
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The  shoubler  is  dishx^a ted  more  offf*n  than  any  othrr  jrdnt  in  the  body. 
J>i^li»oaiti*»n^  of  the  shf>idd<T  coiisHtute  ahont  hnlf  of  nil  dish K-at ions.  The 
injury  is  rare  in  chihlhtMHl,  ciminit*n  during  the  middle  jx^riod  of  life,  and  more 


1 


DISLOCATIONS   OF  THE   SHOULDER  201 

Dislocation  of  the  shoulder  may  be  produced  by  direct  violence,  or  by 
indirect  violence,  or  by  muscular  action.    The  most  frequent  method  of  produc- 
tion is  by  indirect  violence,  as  from  a  fall  upon  the  hand,  or  upon  the  elbow, 
while  the  arm  is  abducted  and  rotated  outward.     In  this  position  the  head  of 
the  bone  is  pressed  against  the  weakest  portion  of  the  capsule — namely,  at  its 
lower  and  inner  part     Moreover,  the  greater  tul)erosity  of  the  humerus  comos 
into  contact  with  the  upper  edge  of  the  glenoid  cavity,  and  if  the  motion  of 
aUoeCioii  is  continued,  the  tulyerosity  acts  as  a  center  of  motion,  the  edge  of  the 
glenoid  fossa  as  a  fulcrum,  the  capsule  is  put  still  further  upon  the  stretch, 
«id  SnaSlj  torn  so  that  the  bone  slips  through  the  rent  out  of  its  socket.     The 
tnterior  and  internal  displacement  is  increased  by  the  action  of  the  deltoid, 
tli6  peetoralis  major,  the  latissimus  dorsi  muscles.     This  very  briefly  outlined 
mechaniam  produces  the  anterior  and  internal  varieties  of  dislocation,  which 
conatitiitB  tbe  vast  majority  of  all  dislocations  of  the  shoulder.     In  some  cases 
the  bMd  of  the  bone  may  rest  against  the  lower  border  of  the  glenoid  cavity, 
conslitaEtiiig  a  subglenoid  or,  in  rare  instances,  an  erect  dislocation.     In  the 
far  mer  posterior  dislocations  the  head  of  the  bone  slips  upward  and  back- 
ward and  zemains  beneath  the  acromion,  or  the  spine  of  the  scapula,  constituting 
tbe  anhaeroinial  and  subspinous  varieties,  respectively. 

DidOGations  by  direct  violence  occur  from  blows  upon  the  shoulder  in  a 
downvnvd  and  inward  direction  when  the  arm  is  abducted.  The  displacement 
18  aided  liy  extensive  laceration  of  the  capsule  and  by  the  contraction  of  the 
rnnadBa  after  the  head  of  the  bone  has  left  the  glenoid  fossa.  Dislocations  by 
museolar  action  alone  are  rare,  though  they  doubtless  occur.  They  have  been 
produeed  during  convulsions  and  as  the  result  of  violent  efforts,  such  as  throw- 
ing a  afcooe  or  a  ball.  In  all  probability  the  actual  mechanism  closely  resembles 
that  of  dislocations  from  indirect  violence,  and,  as  in  the  latter  group,  the  posi- 
tion of  hyperabduction  and  external  rotation  have  been  present  in  a  considerable 
i  proportion  of  cases,  at  the  moment  when  the  dislocation  occurred. 
i  Pathology  of  Dislocations. — The  most  common  site  of  the  rent  in  the  capsule 

i  of  tlie  joint  is  upon  its  inner  and  lower  aspect  between  the  tendons  of  the  long 
;  head  of  the  triceps  and  that  of  the  subscapularis  muscle.  Very  rarely  if  the 
I  cajmile  is  greatly  relaxed  dislocation  may  occur  without  any  tear.  Laceration 
of  the  tendons  and  muscles  surrounding  and  attached  to  the  joint  capsule, 
notably  the  muscles  passing  from  the  scapula  to  the  tuberosities,  occurs  as  a 
part  of  tlie  lesion,  and  may  be  more  or  less  marked.  Extensive  rupture  of  these 
tendons  plays  an  imiK)rtant  part  in  the  production  of  recurrent  and  habitual 
dislocations.  In  some  cases  the  long  tendon  of  the  biceps  is  torn  from  its 
proove  l)otween  the  tuWosities  and  may  be  displaced  in  such  a  manner  as  to 
lie  Woen  the  head  of  the  l)one  and  the  glenoid  cavity,  or  Ix;  twisted  about  the 
^"^ical  neck  of  the  humerus,  thus  constituting  an  obstacle  to  reduction.  The 
''nhscapularis  musc*le  may  be  more  or  less  extensively  torn,  or  the  head  of  the 
'•one  may  even  penetrate  the  muscle.  In  some  cases  the  lessor  tul>erosity  is  torn 
^^w  from  the  head  of  the  bone,  and  the  same  may  be  true  of  the  greater 
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tuberosity.  In  other  cases  the  anterior  edge  of  the  glenoid  fossa  is  fractured. 
Since  the  use  of  the  X-ray  has  become  general  in  the  diagnosis  of  injuries  of 
bones  and  joints,  these  fractures  have  l)een  observed  with  increasing  frequency. 
Fracture  of  the  upjxir  end  of  the  humerus  as  a  complication  of  dislocations  of 
the  shoulder-joint  is  not  very  rare.  Jones  (British  Medical  Journal^  June  10, 
1906)  reported  two  hundred  cases  of  complicated  dislocations  of  the  shoulder 
in  which  the  diagnosis  was  verified  by  the  X-rays.  Among  these  there  were 
twenty-two  fractures  at  the  u])ix?r  end  of  the  humerus,  sixteen  of  them  fractures 
of  the  surgical  neck.  Other  complications  discovered  were  separation  of  the 
greater  tuberosity;  fracture  through  the  anatomical  neck  including  the  tul)e- 
rosities;  fracture  of  the  neck  of  the  scapula,  including  the  coracoid  process; 
separation  of  the  lesser  tuberosity ;  fracture  through  the  anatomical  neck,  and 
separation  of  a  portion  of  the  rim  of  the  glenoid  cavity. 

The  injuries  of  the  blood-vessels  and  nerves  complicating  dislocations  of 
the  shoulder  are  descril>ed  elsewhere.  Stretching  or  partial  rupture  of  the  cir- 
cumflex nerve,  followed  by  temporary  weakness  of  the  deltoid  muscle,  is  not 
uncommon.    Total  paralysis  from  rupture  of  the  nerve  is  rare. 

Symptoms  and  Diagnosis  of  Dislocations  of  the  Shoulder. — ^While  in  general 
the  diagnosis  of  dislocations  of  the  shoulder  is  easy  by  ordinary  methods  of 
examination,  yet  such  is  not  always  the  case,  and  if  complicated  by  fracture  of 
the  upper  end  of  the  humerus,  in  the  prest»nce  of  great  swelling,  an  accurate 
diagnosis  may  be  difficult  without  the  aid  of  the  X-rays.  In  examining  a  dis- 
located shoulder  it  is  desirable  not  only  to  discover  the  presence  of  the  dislo(?a- 
tion  and  the  anatomical  position  of  the  head  of  the  bone,  but  also  to  learn,  if 
possible,  in  what  position  the  limb  was  when  the  dislocation  occurred,  the  char- 
acter of  the  violence  which  produced  it,  and  whether  the  head  of  the  bone  re- 
mains in  the  position  which  it  first  occupied,  or  whether  it  has  assumed  some 
new  position  as  the  result  of  manipulation.  These  data  are  often  important  in 
order  that  the  surgeon  may  properly  adapt  his  efforts  at  reduction  to  the  ana- 
tomical peculiarities  of  the  individual  case.  It  is  also  important,  as  elsewhere 
pointed  out,  to  examine  carefully  for  evidences  of  injury  to  the  nerve  trimks 
of  the  axilla  and  to  tlie  blood-vessels,  in  order  that,  if  such  evidences  are  found, 
the  patient's  attention  may  be  called  to  them,  so  that  he  will  not  attribute  sub- 
sequent disability  to  the  treatment  which  he  received  at  the  hands  of  the  surgeon. 

Here,  as  elsewhere,  it  is  sometimes  important,  where  any  doubt  exists  as 
to  the  diagnosis,  to  com])arc  the  injury  with  the  sound  limb.  For  this  purpose 
the  patient  should  be  stri])ped  to  the  waist.  In  complicated  cases,  where  the 
patient  is  very  fat,  or  where  much  swelling  exists,  it  may  be  necessary  to  give 
a  general  anesthetic.  Although  the  signs  and  symptoms  of  all  dislocations  of 
the  shoulder  are  more  or  less  similar,  it  will  be  necesary  to  discuss  the  several 
varieties  in  detail.  The  common  charact(»r  of  all  is  that  th^  head  of  the  hone 
is  absent  from  its  normal  position  and  can  J)e  felt  and  sometimes  seen  in  some 
abnormal  place.  AVe  shall  first  describe  the  signs  and  symptoms  of  the  most 
common  form,  namely,  sul)Coracoid. 
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The  patient  sits  or  stands  with  bis  body  inclined  toward  the  injured  side 
and  supports  his  elbow  with  the  uninjnred  hand.  The  shoulder  is  flattened. 
The  tip  of  the  acromion  appears  unduly  prominent.  The  fullness  of  the  deltoid 
muscle  is  diminished,  instead  of  bulging  outward,  the  line  of  the  limb  falls 
vertically  downward,  or  nearly  so,  from  the  tip  of  the  acromion  to  the  deltoid 
insertion.  The  anterior  fold  of  the  axilla  is  displaced  downward  upon  the 
injured  side.     The  direction  of  the  shaft  of  the  humerus  is  changed  and  is 


Fio.  88. — SuBcoRAcoiD  DiRi-ocATrov  OP  THE  Shoulder, 
(New  York  Hospital  collection.) 

directed  from  the  elbow  upward  and  inward  to  a  jMunt  more  internal  than 

^pon  the  uninjured  side.     The  elbow  is  slightly  abduetcul.     Active  movements 

of  the  upper  arm  are  impossible.     The  arm  can  be  passively  abducted  with 

^*8e.    The  hand  cannot  be  plat*ed  upon  the  opposite  shoulder.     As  the  arm 

hangs  at  the  side,  slight  measured  shortening  is  usually  present     The  distance 

wim  tW  tip  of  the  aeroinitm  ti^  the  external!  condyle  of  the  Iniruerus  is  slightly 

irefttctuiK^ii  the  injured  side*     Tf  the  anji  h  abducted,  this  iqjparent  lengthen- 

^^  mil  flisappear,  and  when  fully  abducted  the  injured  limb  will  measure 

i^.sa  tlian  the  sound  one.     Upon  diH*p  palpation  over  the  deltoid,  instead  of  the 

Wlnm  treated  by  the  head  of  the.-  huiMjTliS  ti  eovity  will  In*  felt.     The  head 

^  ^^^miiueniB  is  not  in  the  glenoid  ei^OjIS    Frtl|iflti^>n  in  the  iixilla  or  beneath 
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the  coracoid  process  will  meet  with  a  resistance  which  can  be  recognized  b; 
fingers  as  a  hard  ronnded  body,  the  head  of  the  bone.  It  may  usuall 
identified  positively  as  such  by  grasping  the  elbow  and  making  slight  n 
movements  of  the  arm.     The  head  of  the  bone  will  be  felt  to  move  also. 


FlQ.    89. — SUBCORACOID  DISLOCATION   OP  THE  SHOULDER. 

(New  York  Hospital  collection.) 


absence  of  the  head  of  the  bone  from  the  glenoid  cavity  and  its  present 
detected  by  palpation  lx?low  the  clavicle  and  in  the  axilla  are  more  rei 
perceived  when  the  arm  is  abducted.  The  patient  complains  of  spontan 
pain  in  the  shoulder,  made  w^orse  by  passive  movements.  If  the  disloci 
is  incomi)lete  and  the  head  of  the  bone  still  rests  ujwn  the  edge  of  the  gk 
fossa,  there  will  l)e  less  abduction  of  the  arm,  but  the  loss  of  function  ir 
limb  will  be  the  same,  and  the  pain  is  usually  notably  greater  (Stimson). 
fixation  of  the  limb,  or  its  j)assive  mobility,  depends  upon  the  more  or  les 
tensive  laceration  of  the  capsule.  If  the  capsule  is  extensively  torn,  pa 
mobility  will  he  more  free.  As  already  stated,  if  there  be  a  large  bl 
effusion  around  the  joint,  with  great  swelling,  if  the  patient  is  very  stou 
if  the  dislocation  be  complicated  by  fracture,  the  positive  diagnosis,  in 
doubt  exists,  can  best  be  made  by  stereoscopic  X-ray  pictures. 
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Intracoracoid  or  Subclavicular  DiBlooatioiis. — This  type  of  displacement  la 
|00i  freqiieut  than  the  siibconicoid.     The  displacement  resembles  that  just  de- 
§4:'ribed,  but  is  more  marked^  iisnally  owing  to  a  continuance  of  the  force  which 
produced  the  dislncation.     The  head  of  the  bone  occupies  a  position  farther 
upward   and    inward.      The   dishication   is    usually   associated    with   extensive 
laceration  of  the  snb^apidaris  muscle.     The  greater  tuberosity  is  often  frac- 
tured.   Tlie  head  of  the  Ixme  may  occupy  a  |msitinn  just  lieneath  the  clavicle 
and  to  the  inner  side  of  the  coracoid  process.     The  signs  of  dislocation^  notably 
the  flattening  of  the  shoulder,  are  more  marked  thim  in  the  subcoracoid  variety. 
Occasionally  the  head  of  tlie  bone  creates  a  visible  prominence  beneath  the  clavi- 
cle and  to  the  inner  side  of  the  coracoid  process.     The  elbow  may  lie  close  to 
tlie  gide  of  the  body.     The  lower  portion  of  the  head  and  the  neck  of  tlie  Iwne 
only  can  be  felt  in  the  axilla.     It  is  impossible  to  separate  the  head  from  the 
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ration  (Subspinous)   Dislocation  or  titk  HiTMEHth. 
Dr.  P.  R.  Bolton.) 


Aji^i  riur  vifw,      (Kindness  of 


^**^waD  with  the  fingers.  Abduction  of  the  arm  may  be  limited  to  a  greater 
^^tent  than  in  the  subcoracoid  variety.  In  rare  eases  the  limb  is  fixed  and 
^Wuctcd  to  the  horizontah 

Subglenoid  Dislocations*^ — The  signs  of  this  forui,  rare  as  compared  with 

^  anterior  and  internal  types,  resemlde  greatly  those  of  subcoracoid  diab^ca- 

rhe  flattening  of  the  shoolder,  the  abduction  of  the  liinb,  and  the  promi* 

die  acromion  process,  are  all  very  marked.     The  diagnosis  rests  chiefly 

[irpcm  tlie  e-asy  palpation  of  the  head  of  the  l)one  in  the  axilla,  below  the  glenoid 

I^Avitj.      If  measured   while   the   arm    is   moderately   abdncted,   there   will   l>e 

'tppurent  lengthening  of  the  liumerus  upon  the  injured  side. 
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Lmxatio  Erecta, — This  very  rare  dislwaticm  of  the  shoulder  is  character 
hy  a  downward  displacement  of  the  head  *A  the  humerus  and  by  extreme 
vaHon  of  the  arm,  whieli  is  [lersisteut,  so  that  the  patient  rests  the  fore 
u|>on  the  top  of  the  head.  The  head  of  the  hone  lies  in  the  axilla,  below 
glenoid  fossa.  The  dislocation  is  produced  by  extreme  elevation  of  the  i 
sometimes  eonihined  witli  exienxal  viulon^'e  to  the  slioulder  itself.  The  d 
nosis  woidd  present  no  difficulty, 

Posterior  Difllocations.^-Pnsterior  dislocations  are  divided  into  two  groB] 
subacromial  and  s^ubspinous.  As  compared  witli  anterior  dislocations,  the}* 
rare  injuries.    The  head  of  the  Lone  may  be  made  to  tear  the  joint  capsule 


PitJ    9J.  —  t\j.->TJirtIi>K  DlHLiACATUJN  t#F  THE  tJuMEKUS  FKQM  THE  8lDE, 

(Kiudiicaa  uf  Dr.  P.  R.  BollonO 


leave  tlie  glenoid  fnssa  jMisleriurly  by  vinlent  interuLd  rotation  of  the  arm,  ^ 
times  ermildiied  with  direct  violence  to  the  shoulder  itself  or  to  the  elbow^^ 
head  of  the  bone  lies  Ixi^liind  the  glenoid  fossa  in  the  subacromial  varielVj 
beneath  the  spine  of  the  scapula  in  the  su1)spinous  group.  The  signs 
symptoms  of  dislocation  are  far  less  marked  in  tlie  anterior  and  internal  fo 
so  that  in  some  eases  without  a  careful  examination  the  diagnosis  migh 
missed.  The  arm  is  held  clob^e  to  tlie  side  usuiilly,  passive  movements  arc 
tremely  painful,  active  nmveuients  are  abolished.  It  may  be  possil>le  to  a| 
ciate  that  the  axis  of  tlie  huuierus  poiuts  toward  a  place  behind  the  gle 
cavity.  The  acromion  is  y>rnuiiiieut^  and  the  coratniid  process  may  also  ap 
prominent  in  front.    Palpation  shows  the  absence  of  the  head  from  the 
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of  the  bone  displaced  posteriorly  beneath  the  acromion  or  the  spine  of  the  sea 
ula,  respectively.  In  cases  of  doubt  the  X-ray  examination  will  determine  tl 
condition. 

Upward  Dislocations  of  the  Humerus — Snpraglenoid  and  Snpracoracoid  Di 
locations. — In  these  very  rare  cases  the  head  of  the  bone  is  displaced  upward.  ] 
the  cases  in  which  the  method  of  production  of  the  dislocation  has  been  know 
it  has  usually  been  such  that,  as  the  result  of  a  blow  or  a  fall  upon  the  elbo) 
the  head  of  the  bone  was  driven  upward  out  of  the  articular  cavity,  so  that 
occupied  a  position  between  the  acromion  and  the  coracoid,  or  even  projects 
to  a  still  higher  point.  The  muscles  that  are  attached  to  the  greater  tuberosity  < 
the  humerus  have  been  torn  in  several  instances,  and  fracture  of  the  coraco: 
is  not  an  uncommon  complication.  The  long  tendon  of  the  biceps  is  eith( 
ruptured  or  dislocated  from  the  bicipital  groove.  Active  motions  at  the  shoi 
der  are  lost,  and  passive  motions  are  restricted  and  very  painful.  The  dia 
nosis  depends  upon  the  recognition  of  the  head  of  the  bone  in  its  abnonii 
situation,  between  the  acromion  process  and  the  coracoid,  and  should  presei 
no  great  difficulties. 

Habitnal  Dislocations. — We  have  already  spoken  of  those  forms  of  disloc 
tion  of  the  humerus  due  to  paralyses  of  the  muscles  about  the  shoulder-joii 
and  to  congenital  defects.  We  refer  now  to  that  group  of  cases  where  a  di 
location,  having  occurred  as  the  result  of  traumatism  and  having  been  reduce^ 
the  dislocation  recurs  repeatedly,  at  irregular  intervals,  from  very  slight  d 
grees  of  violence,  frequently  merely  as  the  result  of  some  unusual  muscult 
effort  of  the  arm,  as  in  swimming,  throwing  a  ball,  etc.  The  tendency  of  di 
locations  of  the  shoulder  to  recur  may  depend  upon  rupture  of  the  tendons  o 
the  spinati  muscles  at  the  time  of  the  original  injury,  with  an  acconipanyin 
laceration  of  the  capsule,  or  upon  a  fracture  of  the  lip  of  the  glenoid  cavity 
In  some  cases,  where  for  the  relief  of  the  condition  the  head  of  the  bone  ha 
been  excised,  loss  of  substance  and  deformity  of  the  bone,  due  to  lx>ny  absor 
tion,  has  been  observed. 

These  cases  offer  no  diagnostic  difficulties.     The  dislocation  occurs  fro 
time  to  time  from  moderate  or  very  slight  degrees  of  violence.     In  some  cai= 
reduction  is  so  easy  that  the  patient  is  able  to  put  the  bone  back  himself, 
others  it  is  more  difficult     The  resulting  interference  with  function  will 
slight  or  marked,  according  to  the  degrees  of  violence  necessary  to  produce  (i 
location  in  the  given  case  and  to  the  occupation  of  the  individual,  w^hich  ni^ 
be  such  that  he  is  obliged  to  make  such  motions  of  the  upper  extremity  as 
reproduce  the  dislocation  at  frequent  intervals.     Various  forms  of  treatmei 
have  been  used,  including  excision  of  a  portion  of  the  capsule  and  excision  ( 
the  head  of  the  bone.     In  some  cases  the  results  of  excision  of  a  portion  of  tl 
capsule  are  good.     In  others,  if  a  fairly  extensive  operation  is  done,  the  resul 
are  not  perfect;  the  dislocation  does  not  recur,  but  the  patient  has  some  pe 
manent  limitation  of  motion  at  the  shoulder-joint.    When  operating  upon  the! 
cases  it  is  better  to  do  too  little  than  too  much. 
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Cld  TTnrednced  Dislocations  of  the  Shoulder. — No  fixed  time  can  be  given 
after  which  it  is  useless  to  attempt  the  reduction  of  dislocations  of  the  shoulder. 
In  mne  instances  reduction  has  been  found  impossible  after  from  five  to  ten 
weeks.  If  the  dislocation  remains  unreduced  as  long  as  three  or  four  months, 
reduction  will  be  found  either  very  difficult  or  impracticable.  The  recognition 
of  ancient  dislocations  of  the  shoulder  is  usually  not  difficult.  The  history  of 
the  injury,  the  characteristic  disability  and  deformity,  render  the  recognition 
of  the  dislocation  easier  even  than  in  recent  cases  in  which  the  position  of  the 
head  of  the  bone  may  be  masked  by  swelling.  After  the  dislocation  has  existed 
for  a  certain  time,  the  glenoid  cavity  becomes  more  or  less  completely  obliterated 
as  a  synovial  sac,  the  cartilage  becomes  covered  with  connective  tissue  of  new 
fonnation,  the  muscles  become  permanently  shortened,  and  the  bone  forms  for 
itself  a  more  or  less  perfect  articular  surface  in  the  parts  upon  which  it  rests. 
It  should  be  borne  in  mind,  in  attempting  to  reduce  ancient  dislocations,  that 
the  dangers  of  serious  injury  to  the  blood-vessels,  ner^'cs,  and  the  humerus  are 
far  greater  than  in  recent  cases.  There  is  a  strong  temptation  to  apply  undue 
violence  or  manipulations  of  a  dangerous  character.  Open  oj^ration  in  recent 
years  has  been  followed  by  favorable  results  in  many  instances.  If  insur- 
mountable obstacles  are  found  to  reduction  after  exposure  of  the  joint  and  the 
head  of  the  bone  through  an  incision,  better  results  are  obtained  by  resection  of 
the  head  than  after  other  forms  of  treatment. 
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CHAPTER    VIII 
DISEASES  AND  TUMORS  OF  THE  SHOULDER  AND  VICINITY 
DISEASES  OF  THE  BURS^  IN  THE  VICmiTY  OF  THE  SHOULDER- JOrat^ 

BuRS/K  may  develop  in.  several  situations  in  the  vicinity  of  the  shoulder- — 
joint.     Xornially  a  bursa  exists  Iwnoath  the  deltoid  muscle,  which  occasional!}" 
communicates  with  the  shoulder-joint. 

The  Snpra-acromial  Buna. — A  bursa  is  sometimes  developed  over  the  slqto — 
mion  as  the  result  of  occupations  which  involve  the  carrying  of  heavy  weiglits- 
ujxm  the  shoulder.     Such  a  bursa,  w^hen  formed,  presents  itself  as  a  rounde<l,. 
elastic,  fluctuating,  smooth  swelling,  and  when  not  inflamed  the  skin  is  movable 
over  it.     The  content  of  the  bursa  consists  of  w-atery  fluid  resembling  thin  sy- 
novia. If  sucli  a  bursa  becomes  infected  with  pyogenic  germs,  it  will  be  increased 
in  size,  tender  and  painful,  and  later  on  will  give  the  signs  of  an  ordinar\^ 
abscess. 

The  Subdeltoid  Bursa. — The  subdeltoid  bursa  is  of  somewhat  greater  surgical 
interest.  Inflammations  of  various  kinds — serous,  purulent,  or  tuberculous — 
are  occasionally  observed  in  this  situation.  The  most  superficial  portion  of  the 
bursa  presents  posteriorly  at  the  posterior  border  of  the  deltoid  muscle  below 
the  shoulder-joint.  Inflammations  of  the  bursa  may  occur  from  traumatism, 
followed  by  an  effusion  of  serum  or  of  blood  in  the  sac,  or  from  infection.  Tlie 
characteristic  signs  present,  when  the  bursa  is  distended  by  fluid,  are  an  undue 
fullness  beneath  the  deltoid  muscle  at  its  upper  part,  and  an  appreciation  l>y 
palpation  of  tlie  fluctuating  circumscribed  tumor.  Fluctuation  can  1^  lx»st 
appreciated  by  pressure  upon  the  deltoid  wath  one  hand,  while  the  fingers  of  the 
other  are  placed  posteriorly  at  the  most  sui)erficial  point  of  the  swelling.  A 
differential  point  in  diagnosis  between  inflammation  of  the  bursa  and  inflamma- 
tion involving  the  shoulder-joint  is  said  to  be  that  in  the  former  pendulum-like 
movements  of  the  ann  may  be  made  forward  and  backward  without  pain, 
whereas  active  abduction  of  the  limb  is  painful. 

The  subdeltoid  or  subacromial  bursa  is  a  sac  an  inch  and  a  half  or  more 
in  width,  which  lies  .l)eneath  the  acromion  process  and  the  upper  portion  of 
the  deltoid  muscle  above  and  to  the  outer  side,  and  upon  the  supraspinatus 
muscle  and  the  head  and  neck  of  the  humerus  Mow  and  to  the  inner  side.  In 
the  normal  position  of  the  humerus  a  portion  of  the  bursa  projects  beyond  the 
top  of  tlie  acromion  and  lies  beneath  the  deltoid  on  the  outer  aspect  of  the  shoul- 
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der.    During  elevation  and  abduction  of  the  arm  the  bursa  disappears  for  the 
most  part  beneath  the  acromion. 

L\FL-\MMATioNs  OF  THE  SUBDELTOID  BuRSA. — Inflammations  of  this  bursa 
are  of  rather  frequent  occurrence,  chiefly  as  the  result  of  traumatism  to  the 
sbuulder,  and  sometimes  produce  symptoms  of  a  fairly  definite  character.  The 
inflammations  of  this  bursa  have  been  especially  studied  by  Kocher  and  by  Cod- 
man,  of  Boston.  The  latter  published  a  monograph  on  the  subject  which  was 
read  at  the  annual  meeting  of  the  Massachusetts  Medical  Society,  June  9,  1908. 
Codman  divides  the  nonsuppurative  inflammations  of  the  bursa  into  three  types: 
(1)  Acute  or  spasmodic  type,  (2)  Subacute  or  adherent  type,  (3)  Chronic  or 
nonadherent  type. 

1.  Acute  or  Spasmodic  Type. — The  symptoms  of  type  one  are  localized 
tenderness  on  the  point  of  the  shoulder,  just  below  the  acromion  process  and  to 
the  outer  side  of  the  bicipital  groove.  In  a  small  proportion  of  these  cases  this 
tender  point  may  be  made  to  disappear  beneath  the  acromion  when  the  arm  is 
aWncted,  since  the  bursa  is  carried  upward  beneath  the  acromion  and  ceases  to 
l*  palpable.  Abduction  and  external  rotation  of  the  arm  are  painful  and 
excite  spasmodic  fixation  of  the  joint.  Passive  abduction  and  elevation  of  the 
arm  can  usually  be  made  without  pain  or  with  slight  pain.  The  pain  is  usually 
m  the  region  of  the  deltoid  and  may  extend  down  the  arm  to  the  hand.  It  is 
sometimes  possible  to  appreciate  the  presence  of  effusion  into  the  bursa  by 
palpation. 

2.  Subacute  or  Adherent  Type. — In  this  type  adhesions  exist  lietween  the 
tarsal  surfaces.  There  is  marked  limitation  of  active  motion  in  the  direction 
«rf  abduction  and  external  rotation.  There  may  or  may  not  be  localized  ten- 
derness. If  the  effort  is  made  to  abduct  the  humerus  passively,  it  will  be  found 
that  only  slight  degrees  of  abduction  can  be  made  w^ithout  the  scapula  taking 
part  in  the  motion. 

3.  Chronic  or  Nonadherent  Type. — There  is  no  limitation  of  motion,  but 
the  motions  of  abduction  and  external  rotation  are  painful.  There  may  or  may 
liot  be  tenderness  over  the  bursa.  If  tenderness  is  present,  it  will  disappear 
ID  extreme  abduction  of  the  arm.  The  pain  is  made  worse  by  use  of  the  arm 
and  may  be  severe  enough  to  interfere  with  sleep. 

Incases  presenting  the  above  symptoms,  if  fairly  severe  traumatism  has  pre- 
^H  it  will  always  be  wise  to  take  X-ray  pictures  of  the  shoulder  in  order 
to  eliminate  fractures  of  the  head  of  the  humerus  or  avulsion  of  one  or  other 
^•nhe  tuberosities.  It  seems  probable  that  many  of  the  cases  of  so-called  mus- 
cular rheumatism  of  the  shoulder  are  in  reality  inflammations  of  the  subdeltoid 
^^rsa,  though  others  are  doubtless  a  true  though  not  severe  neuritis.  Beginning 
tuberculosis  of  the  head  of  the  humerus  may  closely  simulate  inflammation  of 
the  bursa.  Tlie  diagnosis  is  to  be  made  sometimes  by  the  X-rays,  in  other  cases 
''uly  from  the  fact  that  tuberculosis  is  a  progressive  lesion  and  \vill  be  made 
^^^rae  instead  of  better  by  massage,  passive  motion  or  breaking  up  of  supposed 
ions  under  an  aneethetic. 
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Infections  of  the  Subdeltoid  Buksa. — Infection  of  the  bursa  with  pyo- 
genic organisms  may  occur  as  tlie  result  of  oj)en  wounds,  as  a  complication  of 
sei)tieemia  and  pyemia,  or  from  the  si)read  of  a  pyogenic  process  in  the  vicinity 
(osteomyelitis  of  the  humerus  or  purulent  infection  of  the  shoulder-joint). 
The  local  signs  of  an  acute  inflammatorv'  process  will  be  present — pain,  tender- 
ness, swelling,  and  fluctuation.  The  character  of  the  fluid  can  be  readily  deter- 
mined by  the  introduction  of  an  aspirating  needle.  In  my  OAvn  experience 
pyogenic  infection  of  the  subdeltoid  bursa  has  not  been  a  very  rare  localization 
for  j)yemic  abscesses.    The  general  symptoms  of  pyogenic  infection  are  present. 

Tuberculosis  of  the  subdeltoid  bursa  is  occasionally  observed,  and  here,  as 
elsewhere,  it  occurs  in  two  forms.  First,  a  very  chronic  form,  with  the  produc- 
tion of  tubercle  tissue  and  of  rice  bodies  within  the  bursa,  showing  but  slight 
tendency  toward  caseation.  In  the  second  form  the  process  is  more  acute  and 
ends  in  the  production  of  a  tuljercnlous  abscess.  In  either  case  the  history  is 
of  a  chronic  swelling  beneath  the  deltoid,  giving  the  signs  of  an  accumulation 
of  fluid.  If  rice  bodies  are  present,  the  sensation  of  friction  may  sometimes 
be  appreciated  on  palpation.  The  diagnosis  depends  upon  the  signs  and  symp- 
toms as  above  outlined,  and  upon  excluding  affections  of  the  shoulder-joint  and 
humerus. 
• 
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The  Skin  of  the  Axilla. — The  skin  of  the  axilla  is  one  of  the  favorite  sites 
of  furuncle.  The  disea^se  frequently  occurs  as  a  somewhat  chronic  complaint. 
One  group  of  boils  follows  another  during  a  period  which  may  extend  over  sev- 
eral years,  and  that  in  spite  of  every  form  of  antiseptic  external  application 
and  of  incision  of  the  individual  furuncles.  In  a  recent  case,  which  occurred 
in  my  service  at  the  New  York  Hospital,  a  young  woman  had  suffered  from 
numerous  furuncles  occurring  successively  in  both  axilla?  for  a  period  of  three 
years,  in  spite  of  careful  treatment.  My  colleague,  Dr.  William  A.  Downes, 
excised  a  portion  of  the  skin  from  each  axilla,  including  the  areas  in  which 
the  furuncles  had  occurred.  The  treatment  would  appear  to  me  to  be  a  rational 
one  under  such  conditions. 

Pyogenic  Infection  of  the  Lymph  Nodes  of  the  Axilla^ — Following  infected 
wounds  of  the  up])er  extremity,  breast,  and  side  of  the  thorax,  pyogenic  infec- 
tion of  the  axillary  lymph  nodes  is  exceedingly  common.  One  of  the  most  fre- 
quent causes  is  pyogenic  infection  of  trifling  wounds  of  the  fingers.  Such  in- 
fections were  quite  common  among  surgeons,  nurses,  and  others  who  handled 
infected  wounds,  dressings,  etc.,  before  the  days  of  the  rubber  glove.  The 
wound  or  scratch  upon  the  finger  is  followed  by  lymphangitis  of  the  arm  and 
by  painful,  tender  swelling  of  the  axillary  lymph  nodes.  Usually  the  diagnosis 
of  these  cases  offers  no  difticulties.  The  constitutional  symptoms  may  be  severe 
and  the  lymph  nodes  may  swell  to  a  considerable  size  in  forty-eight  hours.  Wet 
antiseptic  dressings  an<l  disinfection  of  the  infected  wound  of  the  finger  usually 
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TesuU  in  improvement  of  the  cunditii>ii  uf  t!ic  f» lands  and  subsidence  of  the  eon- 
^itutional  symptoms.  In  other  cases  the  lymph  nodes  beeome  the  seat  of  piiru- 
Bt  softening,  with  the  prodiietion  of  periadenitis  and  axillary  ahseess,  or  a 
^weries  of  abscesses.  When  pnrulent  softening  and  invasion  of  the  siil>cutanet»iis 
ti£sue«  of  the  axilhi  larnr,  there  will  be  formed  a  tender,  painful  mass  benealh 
the  border  of  the  pectoralia  major,  giving  all  the  signs  of  acute  pyogenic  infee- 
tion.    Incision  of  the  individual  abscesses  is  sometimes  followed  by  sf)eedy  cure, 


FWS,   94, TlUkCllATIC    I'LCfcLK   «^F  Ttl£   AXILLA    WITH  t'U  ATltlClAL  CoNTHACTlO?^   roMPRliiiSlNQ   THE   AX* 

IL1.&BY  Vcix  CKV»tsa  IxTRArxABLi:  Edcma  OF  THE  Anu.     (Beilevue  Hospitjil,  Out-Patient  De- 
pajtxacnt,  kindness  of  Dr.  J.  C.  Aycr.) 


I  in  Other  cases  sinuses  are  left  behind,  and  there  may  remain  a  mass  of  cica- 
triral  tissue  in  the  axilla  eontainino:  ohronir  foei  of  suppuration^  such  tliat  in 
some  in>^tauees  a  dissection  and  removal  *^f  all  the  iiif^f^ted  tissues  may  Ikj*  not-es- 
Sjinr  for  cnre.     The  wisdom  of  the  total  removal  of  the  axillary  lymph  nodes 
early  in  the  disease  is  questionable.     It  is  yirobalily  safer  and  l)etter  to  incise 
^  th©  individual  al>scesses,  if  it  }>e  found  possible;  or,  if  a  large  abscess  result 
H  from  periadenitis,  to  be  satisfied  with  such  an  incision  as  will  lie  necesary  for 
^  free  drainage. 

Abscess  of  tlie  axilla  may  occur  as  an  extension  from  suppuration  in  the 
J        eoimc^tive-tiscue  spaces  of  the  nock.      (See  Xeok- ) 

^ft         Tuberculosis  of  the  Axillary  Lymph  Nodes, — While  tuberculosis  of  tbe  axil- 

^^^W^*  lymph  nodes  is  less  frequent  than  is  lite  ease  in  the  neck,  still  it  is  not  very 

^^Ipire,     It  may  o<*cur  as  an  isolated  tubereukais  lesion,  but  more  conuuonly  is 

assoeiiited  with  tulterculosis  in  other  situations:^— the  glands  of  the  neck,  the 

Iirrmehial  glands,  the  lungs,  the  joints,  the  Imjucs.     In  the  majority  of  eases  com- 

^  iiig  nnder  my  own  observation  the  patients  have  been  individuals  with  extensive 

H  tubenmlous  infection  in  other  parts  of  the  bo<ly.     The  history  of  tubereulnug 

glands  of  the  axilla  so  closely  resemliles  that  of  similar  infections  in  the  neck 

that  tlie  condition  scarcely  requires  a  separate  description.     The  lymph  nodes 
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of  the  axilla  are,  a.s  elsewhere  stated,  the  seat  of  S4?e(jndarv'  malignant  growths, 
notably  following  primary  carcinoma  of  the  breast  (See  Tumors  of  the  AxiJla.) 
Aneuriiins  of  tlie  Axilla. — ^The  axillary  artery,  beginning  at  the  outer  iM^rder 
of  the  tirst  rib  as  a  contiiniation  of  the  subclavian,  is  deejily  placed  and  extendi 
as  far  as  the  lower  border  of  the  teres  major  muscle,  where  it  becomes  super- 
ficial and  is  continned  as  the  braehiaL  At  its  commencement  the  artery  lie<? 
below  the  brachial  jilexus  of  nerves;  farther  down  it  comes  to  be  more  or  les? 
surrounded  by  the  cords  of  tlie  plexus.  The  vein  lies  to  the  inner  side  of  the 
artery.  Aneurisms  of  the  axillary  artery  may  be  traumatic  or  spontaneous, 
llore  than  half  of  the  cases  Ix-long  to  the  former  group*  (See  Injuries  of  the 
Axillary  Vessels.)  The  s]}<>ntaneoiis  aneurisms  oeeur  as  the  result  of  degenera- 
tion of  the  arterial  wall  produced  by  syphilis,  alcoholism,  etc.  They  originate 
during  middle  life.  They  are  notaidy  more  frequent  in  men  than  in  women. 
The  aneurism  may  arise  from  any  portion  of  the  vessel^  but  more  commonly 

originates    from    either    end    than 
from  the  middle  portion. 

Dmgnosis  of  Axillary  Anpu- 
rism, — The  diagnosis  of  axillary 
aneurism  depends  upon  the  devel- 
opment of  a  tumor  along  the  course 
of  tlie  artery,  giving  the  signs  of 
aneurism.  In  size  and  shape  the 
sac  varies  considerably  in  differ- 
ent cases.  It  may  be  nearly  spber- 
ical,  ovoid  or  spindle-shaped,  or 
more  or  less  molded  by  the  sur- 
rounding bones  and  soft  parts.  Its 
position  varies  according  to  the 
portion  of  the  vessel  from  which  it 
originates.  If  the  aneurism  arises 
from  the  first  portion  of  the  vessel 
beneath  the  clavicle,  it  will  fonn  a 
tuuior  in  tins  region  and  cause  a 
prominence  of  the  peetoralis  major 
muscle  below  the  collar*bone.  If  it 
originates  from  the  third  portion, 
a  tumor  will  be  formed  in  the  a.x- 
illa,  which  may  cause  elevation  of 


tlie  shoulder  and  abduction  of  the 
nnn.  The  most  notable  symptoms 
and  signs  other  than  the  pres- 
ence of  a  tumor  giving  the  signs 
of  aneurism,  whose  pulsations  may  be  made  to  cease  by  pressure  upon  the 
subclavian  artery,  are  pain,  due  to  pressure  upon  the  cords  of  the  brachial 


Fig.  95. — Scarjs  Foi.lowiso  Bitbnb  of  the  Axtlla 
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tion  of  Dr,  Charles  McRuniey,) 


f  plexus;  dometimes  edema  of  the  arm,  due  to  pres.sure  upon  the  axillary  vein. 
If  the  tumor  reaches  a  very  large  size,  gangrene  of  the  extremity  has  been 
known  to  ooenr.  Aneurism  of  the  axilla  lias  been  mistaken  for  abseej^s  in 
a  number  of  instances  and  may  be  confounded  with  very  vascular  pulsating 
sarcomata  in  the  axilla,     Tn  the  cases  mistaken  for  inflammatory  tumors  the 

I  aneurism  has  usually  been  inflamed  and  the  interior  of  the  sae  has  been  partly 
occupied  by  firm  clots,  so  that  the  signs  of  aneurism  were  obscured  or  lost.  The 
course  of  axillary  aneurism  is  steadily  progressive,  ending  in  rupture  and  fatal 
hemorrhage  if  untreated.  The  tumor  may  cause  erosion  of  the  clavicle  and 
ribs,  with  invasion  of  the  thorax,  or  in  other  eases  dislocation  of  the  sternal  end 
of  the  clavicle.  Growth  in  an  anterior  direction  causes  l»iilging  of  the  pecto- 
K  Talis  major.  A  prominent  tumor  in  the  axilla  is,  however^  a  more  common 
HouMle  of  growth. 

^P  Aneurisms  of  the  Brachial  Artery. — ^With  the  exception  of  aneurisms  at  tite 
bend  of  the  elbow,  usually  traumatic  in  origin,  aneiirismal  dilatation  of  tlie 
brachial  artery  is  exceedingly  rare.  Wherever  developed,  the  superficial  course 
of  the  vessel  renders  the  diagnosis  of  aneurism  very  simple.  In  addition  to 
[the  ordinary  signs  of  aneurism,  pressure  upon  the  nerves',  notably  the  median, 
give  rise  to  pain  and  paresthesia^  in  the  hand  and  forearm.  The  pressure 
iptoms  are,  when  the  aneurism  is  situated  near  the  l»end  of  the  elbo%v,  usually 
I  confined  to  the  distribution  of  the  median  nerve.  A rterio- venous  aneurism  in 
this  situation  will  be  mentioned  when  sj^eaking  of  injuries  in  the  vicinity  of 
I  the  elbow-joint 
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TUMORS  OF  THE  SHOULDER  AND  OF  THE  AXILLA 

Every  sort  of  benign  and  malignant  tumor  has  lieen  observed  in  these  re* 
I  giona^  and  their  diagnosis  def>ends  upon  the  same  data,  here  as  elsewhere^  ( See 
Timiors.)  A  few  peculiarities  only  will  here  be  mentioned.  The  shoulder  is 
one  of  the  most  frequent 
iite<  for  the  developnn  nt 
of  lipoma.  The  tumor  is, 
as  a  nile,  subcutaneous  in 
titnation  and  offers  no  di* 
ignostic  difficulties.  Lipo- 
ma  may  also  occur  in  tlie 
ixilla,  where  it  will  extiihit 
ordinary'  characters  of  a 
nw  and  painless  growth, 
distinctly  encapsulated.  If 
Jecply  placed  beneath  the  pet^toralis  major  muscle,  the  diagnosis  may  be  less 
than  when  the  tumor  i>ceupies  a  sui^erficial  situation.  The  history  of  a 
alow  grr»wth  and  the  consistence  of  tlie  tumor,  with  absence  of  secondary 
lulfiS  and  metastases,  are  the  data  from  which  the  Jias^nosis  is  to  be  made. 


Fio.  96. — Lipoma  of  the  SHOtrLOEH. 
(New  York  Hoapital  collection,  service  i4  Dr.  P.  R.  Bolton.) 
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The  malignant  tumors  of  the  vicinity  of  the  shoulder,  developing  in  the 
soft  parts,  present  no  si>ecial  diagnostic  features.  In  the  axilla  the  various  forms 
of  angioma  are  not  very  rare.  Both  the  superficial  nevi  and  the  more  deeply 
placed  cavernous  angiomata  are  occasionally  observ^ed.  Their  diagnosis  offers 
no  special  difficulties.  (See  Tumors.)  The  lymphangiomata,  both  cavernous 
and  cystic,  are  not  infrequent  in  the  axilla.  In  the  cystic  variety,  either  as  the 
result  of  trauma  or  without  a  history  of  such,  a  sudden  increase  in  size  of  the 
growth  sometimes  occurs  as  the  result  of  hemorrhage  into  one  of  the  cystic 
cavities.  The  sudden  appearance  of  such  a  cystic  tumor  in  the  axilla  should 
lead  us  to  suspect  the  presence  of  a  cystic  lymphangioma.  The  diagnosis;  is  to 
be  made  by  the  use  of  the  aspirating  needle  and  by  the  removal  of  the  Avhole  or 
a  portion  of  the  tumor. 

The  malignant  new  growths  of  the  axilln  arise  more  often  from  the  re- 
gional lymph  nodes  than  from  other  structures.  They  are  in  the  majority  of 
instances  secondary  tumors.  In  these  cases  the  presence  of  the  primary  growth 
or  a  history  of  its  removal  usually  renders  the  diagnosis  of  the  axillary  tumor 
entirely  simple.  In  Hodgkin's  disease  the  axilla  is  one  of  the  situations  in 
which  the  lymphatic  tumors  usually  develop.  The  primary  malignant  growths 
of  the  axilla  are  more  often  sarcomata  than  other  forms.  They  may  grow  from 
any  of  the  mesoblastic  structures,  the  bones,  the  muscles,  the  blood-vessels,  the 
nerves ;  less  commonly  from  the  skin.  They  present  the  same  characters  as  do 
sarcomata  in  other  situations.  The  most  notable  symptoms  after  the  tumor  has 
reached  a  considerable  size  are  pain  from  pressure  upon  the  cords  of  the  brach- 
ial plexus,  and  edema  of  the  arm  from  pressure  upon  the  axillary  vein.  Here,  as 
elsewhere,  epithelioma  may  occur  in  the  skin  and  often  develops  as  the  result 
of  chronic  irritation,  either  from  some  chronic  infection  of  the  skin  or  upon  the 
site  of  ancient  scars.  The  diagnosis  presents  no  difficulties.  Much  the  most 
frequent  malignant  tumor  of  the  axilla  is  carcinoma  secondary  to  carcinoma 
of  the  l)reast.     (See  Tumors  of  the  Breast.) 

THE  DISEASES  AND  TUMORS  OF  THE  CLAVICLE 

Acute  Purulent  Osteomyelitis  of  the  Clavicle. — Acute  osteomyelitis  of  the 
clavicle  is  scarcely  observed  as  an  isolated  lesion.  I  have  seen  it  occur  in  sev- 
eral cases  of  acute  osteomyelitis  with  multiple  localizations.  In  two  of  the 
cases  observed  the  suppurative  process  involved  not  only  the  sternal  portion  of 
the  shaft  of  the  clavicle,  but  also  the  sterno-clavicular  joint.  In  each  case  a 
pathological  dislocation  occurred. 

Tuberculosis  of  the  Clavicle. — Tuberculosis  of  the  clavicle  as  an  isolated 
lesion  is  uncommon.  It  is  to  be  recognized  here,  as  elsewhere,  by  the  slow, 
painless,  or  only  slightly  painful,  enlargement  of  the  bone,  by  the  formation 
of  a  tuberculous  abscess  following  perforation  of  the  periosteum.  If  the  abscess 
is  allowed  to  rupture,  a  sinus  will  remain  leading  to  carious  bone.  The  sterno- 
clavicular joint  also  may  be  primarily  or  secondarily  involved.     The  signs  and 
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fTTnptoms  will  be  those  of  tuberculosis  of  other  joints^  except  tliat  be  re  patbo- 
iog^ical  dislocation  will  often  Ije  observed  Tbe  outer  portion  of  the  clavicle 
aji<l  the  acrt^nuo'clavieular  joints  are  less  frequently  the  seat  of  pyogenic  and 
tofc*?reulous  infections  tlian  U  tbe  case  with  the  inner  end.  Tbe  former  may, 
bo'wever^  occasionally  be  involved  as  a  coniplicatir>n  of  tuliereulosis  of  tbe 
glaoulder-joint. 

Syphilis  of  the  Clavicle,^— The  inner  half  of  tlie  clavicle  is  not  a  ver\'  rare 

site  for  gumniatons  osteitii^  and  periostitis.     If  the  case  is  seen  before  softening 

aamd  perforation  of  the  skin  have  occurred,  the  slowly  progressive  enlargement 

of    the  bone  will  often  lie  suggestive  »»f  nudi^^rrunir  disease.     In  these  eases  tbe 

aclniiaistration  of  uieKniry  and  of  itnlid  of  pjtassiuni  in  very  large  doses  wHl 

e^iise  diminution  in  the  size  of  the  bone,  in  some  cases  cure,  in  all,  some  ini- 

piHjvenient  in  the  local  conditions,  so  that  by  this  menus  mnlignant  disease  may 

rcxHoded  in  tlie  majority  of  instances. 
Tumors  of  the  Clavicle. — Tbe  clavicle  is  not  a  very  freepient  seat  of  either 
benij^  or  malignant  tumors*    Osteoma  and  cliondronia  are  occasionally  observed 
in  the  clavicle,  and  in  some  of  


I 


tlie  reported  cases  the  foruialimi 
of  the  tumor  has  been  preceded 
hy  injury  to  the  bone.  Tlie  nui- 
Kpjint  primary  new  growtlis 
<rf  the  clavicle  are  chiefly  sarc(>- 
inata  which  may  originate  eitlier 
IB  the  periosteum  or  in  the  can- 
oelluns  tissue  of  the  Inine.  Tliey 
M ^e  l>een  observe*  1  at  all  j >e r i < i ( I s 
<*nife^  even  during  infancy,  and 
tn  these  cases  tbe  tumor  has  usu- 
ally lieen  one  of  the  soft  and  rap- 
wly  pTowin^  forms  of  sareomn, 
"*€  prognosis  being  very  bad. 
Jh  accompanying  illustration 
'•the  picture  of  a  man  M'ith  sar- 
•*w»  of  the  clavicle  wlio  was 
^ptrated  upon  by  Dr.  Charles 
it'-Biimey  in  1898  at  the  Iloosc- 
^^It  IloiipitaK  Tbe  tumor  was 
<tf  central  origin  and  the  clavicle 
^  removed  in  part  suhj>eTif>s- 
'^lly.  The  functional  residt  in 
to  ease  was  excellent  As  a 
iDiHar  of  general  ex|>efrienee  it 
fliay  be  addt^l  that  removal  of  the  clavicle  dnes  nnt  produce,  as  a  rule,  any 
rked  dtsabilitv. 


Fig.  97, — Sarcoma  of  the  Ci.AT'Trj.K  8t'm:s8rrLLy 
Kemdved  bt  Dn,  Chaiii.k»  McBltiney  at  the 
RoosE^-ELT  Hospital. 
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DISEASES  OF  THE  SCAPULA 

Acute  Pnmlent  Osteomyelitui  of  the  Soapula. — Acute  purulent  osteomyelitis  oi 
the  soapula  is  a  surgical  rarity.  The  bone  may,  however,  become  tlie  seat  oi 
purulent  infection  as  the  result  of  open  wounds,  or  as  the  result  of  the  formation 
of  bed-sores,  notably  in  cases  of  fracture  of  the  spine  with  crushing  of  the  cord 
In  neither  of  these  groups  does  the  diagnosis  of  the  condition  offer  an\ 
difficulties. 

Tuberculosis. — Tuberculosis  of  the  scapula,  though  rare,  is  occasionally  ob 
served.  The  acromion  process,  or  the  spine,  or  the  portion  in  the  vicinity  of  the 
glenoid  cavity,  are  more  often  affected  than  the  thin  parts  of  the  bone.  When 
the  disease  occupies  a  portion  of  the  bone  in  the  vicinity  of  the  shoulder-joint, 
secondary  invasion  of  the  joint  is  possible ;  or  in  other  cases  tuberculosis  of  the 
shoulder-joint  may  he  followed  by  secondary  invasion  of  the  scapula.  In  the 
latter  group  infection  occurs  in  the  bottom  of  the  glenoid  cavity  after  destruc 
tion  of  its  cartilage.  In  these  cases  the  symptoms  and  signs  will  be  those  oi 
disease  of  the  shoulder-joint  rather  than  of  the  scapula  itself. 

Tumors  of  the  Scapula. — The  various  forms  of  benign  growths  are  observed 
in  the  scapula.  They  include  bony  tumors,  chondromata,  fibromata,  rareh 
other  forms.  The  scapula  is  one  of  the  situations  in  which  the  chondromata 
occur,  of  the  type  which  produce  metastatic  timiors.  In  these  cases  degenerative 
changes  in  the  growth  are  prone  to  take  place,  notably  mucous  degeneration,  sc 
that  we  have  the  combination  myxo-chondroma.  Combinations  also  occur  with 
sarcoma  and  with  carcinoma. 

Malignant  Tumors  of  the  Scapula. — Of  the  malignant  tumors  of  the 
scapula  sarcoma  is  much  the  most  common  form.  It  is  a  disease  rather  of  youth 
than  of  advauced  life,  but  has  been  observed  at  all  ages.  The  sarcomata  mav 
be  of  any  type.  They  may  be  primary  in  the  scapula,  or  secondary  to  sarcomata 
of  the  humerus,  or  of  the  soft  parts  of  the  thorax,  or  of  the  ribs.  Here,  as 
elsewhere,  they  vary  much  in  rapidity  of  growth  and  malignancy  according  to 
the  type  of  cells,  etc.  In  a  certain  proportion  of  cases  the  appearance  of  the 
tumor  has  followed  an  injury  to  the  l)one.  In  some  of  these  it  appears  probable 
that  the  tumor  had  existed  for  some  time  without  attracting  the  attention  oi 
its  possessor,  and  that  as  the  result  of  the  injury  an  accelerated  growth  ha^ 
occurred. 

Sympfoms  of  Sarcoma  of  the  Scapula. — The  symptoms  of  sarcoma  of  the 
scapula  are  in  no  wise  distinctive.  In  many  cases  a  moderate  dull  paiu 
will  attract  the  patient's  attention.  If  the  tumor  is  in  the  vicinity  of  the? 
shoulder-joint,  or  early  infiltration  of  the  surrounding  muscles  occurs,  there 
may  be  some  functional  disability,  a  feeling  of  weakness,  or  inability  to  perform 
certain  motions  involving  the  use  of  the  affected  muscles.  The  more  rapidly 
growing  forms  are  often  of  such  soft  consistence  that  they  may  be  mistaken  for 
an  inflammatory  swelling,  and  this  is  more  likely  to  be  the  case  if,  as  sometimes 
happens,  the  patient  has  fever.     When  the  tumor  is  superficially  placed,  or  if 
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deeply  placed,  after  it  has  involved  the  surrounding  soft  parts,  it  will  form  a 
risilJe  and  palpable  mass  attached  to  the  bone.  The  early  diagnosis  of  sarcoma 
(*f  the  scapula  is  highly  important,  since  early  operation,  especially  in  the  softer 
and  more  rapidly  growing  forms,  offers  the  only  ix)ssible  hojx?  of  cure.  In- 
filtration of  the  surrounding  tissues  and  general  dissemination  through  the 
veins  «x?cur  in  the  more  malignant  types  at  an  early  period  and  render  the 
pro^osis  very  gloomy.  The  secondary  tumors  occur  in  the  lungs,  in  the  pleura, 
in   the  ribs,  in  the  spine,  and  in  the  internal  organs. 

Treatment  of  Sarcoma  of  the  Scapula. — The  treatment  of  sarcoma  of  the 
scapula  before  it  has  invaded  the  shoulder-joint  and  the  thoracic  wall  is  re- 
moval of  the  entire  bone.  If  the  blood-vessels  of  the  axilla,  or  the  soft  parts 
of  the  shoulder,  or  if  the  humerus  is  invaded,  the  removal  of  the  entire  upper 
extremity  offers  the  only  hope  of  cure.  I  operated  some  years  ago  upon  a  man 
who  had  a  spindle-celled  sarcoma  of  the  scapula  of  not  a  very  malignant  type. 
There  were  two  tumor  masses.  The  larger  one  was  about  the  size  of  an  adult's 
fi^^t.  It  occupied  the  spine  near  the  acromion  and  a  portion  of  the  body  of  the 
l>^»Tie.  There  was  a  second  smaller  tumor  growing  from  the  lower  angle  of  the 
scapula.  The  case  was  treated  by  removal  of  the  bone  entire  and  of  the  attached 
ninscles.  The  patient  survived  with  a  considerable  disability  of  the  arm.  At 
the  end  of  three  years  he  was  still  well  and  free  from  recurrence.  His  home 
^'as  in  a  rather  distant  city  and  I  have  not  heard  his  ultimate  fate.  He  was  a 
in  an  aged  al)out  forty-five  years. 

Prognosis. — The  prognosis  of  sarcoma  of  the  scapula  unoperated  is  ab- 
^►liitely  bad.  In  1900  J.  J.  Buchanan  published  in  the  Philadelphia  Medical 
'^^^umal  a  resume  of  the  results  of  operations  involving  removal  of  the  scapula. 
-^  large  proportion  of  these  operations  was  done  for  malignant  disease,  chiefly 
Sarcoma.  His  conclusions  at  that  time  were  as  follows:  The  mortality  of  opera- 
tions in  which  the  entire  upper  extremity  was  removed,  including  the  scapula, 
^^rice  the  era  of  antiseptic  surgery  was  8  per  cent. 

Of  the  cases  amputated  for  sarcoma  and  other  malignant  growths  whose 
^^Wquent  history  was  definitely  known,  18.6  per  cent  remained  well  for  three 
.^"ears  or  more. 

Removal  of  the  entire  scapula  for  new  growths  gave  a  mortality  of  7.3  per 
^"^nt  and  26  per  cent  of  cures  (to  three  years)  in  malignant  cases. 

Partial  excision  of  the  scapula  for  tumor  taking  away  less  than  the  entire 
'•^xly^  showed  an  immediate  mortality  of  0  per  cent  and  a  record  of  33.3  per  cent 
*'f  cures  (to  three  years  in  malignant  cases). 

Partial  excision  of  the  scapula  for  tumor  taking  away  the  entire  hod]/  or 
^'»re,  showed  an  immediate  mortality  of  26  per  cent  and  a  record  of  6.25  j)er 
<^nt  of  cures  (to  three  years  in  malignant  cases).  It  is  probable  that  early 
and  complete  removal  of  the  bone  would  show  a  large  percentage  of  cures. 
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IITFLAMMATIONS  OF  THE  SHOULDER- JOIITT 

For  purposes  of  description  the  inflammations  of  tlie  shoulder-joint  may 
be  divided  into:  (1)  Acute  noninfectious  serous  synovites.  (2)  Infectious  in- 
flammations of  the  shoulder-joint,  which  may  be  either  acute  or  chronic.  (3) 
Chronic  inflammations  of  the  shoulder-joint  due  to  a  variety  of  causes  and 
presenting  a  group  of  lesions  of  the  joint  structures  partly  formative,  partly 
destructive,  which  may  be  clinically  divided  into  a  number  of  types,  accr)rdiug 
to  the  predominance  of  one  or  other  group  of  lesions  and  which  usually  end  in 
profound  changes  in  the  joint  structures,  resulting  in  marked  diminution  of 
function,  sometimes  in  ankylosis,  sometimes  in  the  opposite  extreme — namely, 
the  production  of  a  flaillike  joint.  (4)  A  fourth  group,  which,  however,  bears  a 
certain  resemblance  to  the  chronic  joint  inflammations  of  group  three,  is  con- 
stituted by  the  arthropathies  of  diseases  of  the  spinal  cord,  locomotor  ataxia  and 
syringomyelia.     (5)  Hysterical  affections. 

Acute  Noninfectious  Serous  Synovites. — Acute  noninfectious  serous  synovites 
arc  caused  by  injuries,  such  as  contusions  of  the  shoulder,  or  by  such  injuries 
as  cause  ruptures  of  ligaments,  including  dislocations  or  fractures  involviiig 
the  joint,  or  ruptures  of  muscles  in  the  vicinity  of  the  joint.  There  will  he 
the  history  of  an  injury,  the  joint  will  he  painful,  there  will  be  marked  limita- 
tion of  motion.  It  seldom  hapj^ens  in  the  shoulder-joint,  covered  as  it  is  by 
thick  muscles,  that  the  effusion  produced  by  an  acute  traumatic  synovitis  is  so 
marked  as  to  be  distinctly  appreciable  on  palpation.  If  the  effusion  is  con- 
siderable the  arm  will  be  held  slightly  abducted  and  rotated  inward.  It  is  to 
be  borne  in  mind  in  examining  the  shoulder- joint  that  the  scapula  takes  part 
in  so  many  of  the  motions  of  the  shoulder  that  unless  the  shoulder-blade  l>e 
fixed,  the  examiner  will  often  be  misled  as  to  the  degree  of  mobility  existiuir 
in  the  shoulder  itself.  A  swelling  which  is  visible  and  palpable  posteriorly 
beneath  the  acromion  process  is  more  apt  to  be  due  to  an  effusion  into  the  sub- 
deltoid bursa  than  to  effusion  into  the  joint  itself.  Effusions  into  the  shoulder 
joint  proper  can  be  better  appreciated  over  the  thinnest  portion  of  the  capsule — 
namely,  to  the  front  and  to  the  inner  side.  It  will  be  necessary  in  all  but  the 
slightest  cases  following  injury  to  exclude  fractures  of  the  upper  end  of  the 
humerus  and  fractures  of  the  scapula.  This  can  be  best  done  in  doubtful  cases 
by  means  of  the  X-rays.  In  all  these  cases  it  is  the  duty  of  the  surgeon  to 
guard  against  the  occurrence  of  permanent  stiffness  of  the  shoulder- joint. 
There  is  a  strong  tendency  in  these  cases  for  the  patient  to  carry  the  arm  in  a 
sling  for  too  long  a  |)eriod.  As  soon  as  the  symptoms  of  acute  irritation  of  the 
joint  have  subsided,  massage,  douching  with  hot  and  cold  water,  and  active 
motions  made  by  the  patient  himself  should  be  carried  out  in  a  systematic 
and  careful  manner.  If  the  patient  does  not  follow  the  direction  of  the  surgeon 
on  account  of  pain,  or  the  fear  of  pain,  gymnastics  may  be  insisted  upon,  or 
in  the  more  severe  cases  the  adhesions  must  be  broken  up  by  the  surgeon,  either 
with  or  without  an  anesthetic,  according  to  the  fortitude  of  the  patient  or  the 
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i^iliency  of  the  adbesions  in  the  ^ivexi  ea^e,     Tltese  precautions  are  perhaps 

more  im|K>rtant  in  regard  ti3  the  shoulder  than  to  anv  orlier  joijit,  siiiee  juUients 

»on  learn  to  adapt  theiuj^elves  to  a  stiffened  shoidder  !>v  utilizioLT  tlie  movements 

o(  the  scapula*     These,  after  a  time,  Ix^eome  wry  free,  so  thiir  the  limitation  •if 

motion  at  the  shoulder- joint  h  not  appreeiakMl,     If  untreated,  or  improperly 

treated,  the  acute  sercms  sivnovites  of  the  shoulder- joint  may  lx*come  ehronie, 

ii-*ually  with  the  formation  <>f  adhesions  and  more  or  less  {>enuanent  limitation 

of  uiotion.     In  the  shoulder  tlie  chronic  serous  synovites  attendeil  by  distention 

of  the  capsule  and  stretching  of  the  ligaments  and  increased  mobility  are  rather 

ra  re. 

IiLflammatioiis  of  the  Shoulder-joint  Due  to  Infections. — Under  this  head  we 
trtwty  eonsider:  (a)  InHammations  due  to  o|H^n  wounds  and  iiyogenie  infection 
•>f^  the  joint  (h)  Due  to  the  extensi*>n  of  indammatory  |)roeesses  frfim  neiirhl»*n'- 
iTx^  tissues,  as  from  acnte  osteomyelitis  of  the  humerus,  (r)  IntV^etions  of  the 
foiut  in  the  course  of  acute  systemic  infections,  pyemia,  seplieemia,  gonorrhea, 
lt;>~^»k«id  fever,  pneumonia,  and  tlie  infect i(»iis  exanthemata.  As  a  subdi vision 
►-f  this  group  may  be  added  tuberculosis  and  syphilis.  Further,  the  inflaiuma- 
^om  which  occur  in  the  course  of  acute  articular  rheumatism. 

\Thile  the  inflammations  which  occur  as  the  result  of  pyogenic  infection  of 

open  wound  of  the  joint  are  distinctly  pundent,  those  which  occur  as  a 

■-^'triplication    of   osteomyelitis,    of   pyemia,    septicemia,    and    acute    infectious 

^^iaaeaaes  of  a  specific  character,  may  be  followed  by  a  joint  intlaiumatiun  in 

^^'tii^^h  the  exudate  is  serous,  9en>iibrinous,  catarrlial  (that  is  to  say,  serous  with 

^'ariahle  admixture  of  leucocytes),  or  distinctly  purulimt. 

PuBCLUNT  Akthritis  OF   THE   Shoulder-joixt. — Fnmi   wbatc%^er  caui^ 

^^^ing,  the  pundent  inflammations  of  the  shoulder-joint  have  many  signs  and 

t^^'mproms  in  c  nnuon.     Lfically,  there  are  fKiin,  swelling  ami  t'dema  uf  the  over- 

I  ^-ying  soft  parts,  and  more  or  less  marked  effusion  into  the  joint.    There  is  total 

^i«tbility  of  the  limb  with  complete  loss  of  function  at  the  shoulder-joint. 

Active  motions  of  the  joint  are  impossible  and  passive  motions  are  attended  by 

Marked  inen^aite  of  pain.     Usually  the  joint  is  inuuiivably  fixed  by  spasmodic 

^iiwciilar  contraction  in  slight  abduction  and  internal  rotation. 

The  con'ififvtional  symplotns  vary  irreatiy  i,^  sc^verity,  accfirding  to  the 
chiracter  of  the  microorganisms  con«T*med  in  the  process  and  the  severity  of 
&e  local  and  eonstitntional  poisoning.  Infection  of  the  shoulder-joint  follow- 
ioff  op-n  wounds  is  characterized  by  a  distinctly  purulent  exudate  with  pro- 
|Trs*ive  symptoms  of  septic  intoxication.  The  |dcture  is  that  of  a  more  or  less 
srvere  sepricemia.  In  pyemic  cases,  as  elsewhere  stated,  the  hx?al  signs  and 
^rtnptonis  are  usually  far  less  marked.  Moderate  spontaneous  pain,  tenderness, 
loeE  of  function,  and  marked  pain  on  passive  motion  are  present.  In  the  wrirst 
csfle*,  following  open  wounds  or  occurring  in  the  course  of  pyemia,  the  jciint 
strnctures  may  be  very  rapidly  destroyed,  so  that  after  a  few  days,  or  a  fort- 
tilght«  passive  movements  of  the  joint  uiay  elicit  bony  grating  from  the  destruf- 
lion  of  the  cartilages  covering  the  articular  surfaces.      In  the  shotilder,  a^  in 
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other  joints,  perforation  of  the  capsule  may  occur,  to  be  followed  by  piirulen'^* 
inflammation  of  the  surrounding  soft  parts  and  buiTOwing  of  pus  along  thczn^ 
bicipital  groove  and  beneath  the  deltoid  muscle. 

In  any  of  the  exudative  inflammations  of  the  shoulder-joint  the  characten^cr  t 
of  the  exudate  and  its  bacterial  content,  whether  pyogenic,  typhoid,  or  otherz«r  r 
germ  be  concerned  in  the  process,  can  best  be  indentified  by  the  use  of  thee^^e 
aspirating  needle  introduced  into  the  joint  in  front,  between  the  acromion  pro<*esr^-=r=:  -s 
and  the  head  of  the  bone.  If  the  exudate  is  not  distinctly  purulent  but  is  oPfc  f 
the  catarrhal  type  (a  cloudy  synovia  containing  a  moderate  number  of  pus 
cells),  incision  of  the  joint  and  washing  out  its  cavity  with  a  weak  solutior 
of  carbolic  acid  (1  to  100  to  1  to  200)  is  sometimes  followed  by  a  good  func 
tional  result.  In  the  more  severe  cases  resection  of  the  head  of  the  bone,  or 
sometimes,  if  the  {periarticular  structures  are  also  invaded,  amputation  at 
the  shoulder-joint,  oflFer  the  only  lioi)e  of  saving  the  patient's  life. 

GONOERHEAL   INFLAMMATIONS   OF   THE    SlIOULDEE-JOINT. The   gonorrheal - 

inflammations  of  the  shoulder- joint  may  occur,  usually  during  the  later  weekssa 
of  the  disease,  as  a  serous,  sero-fibrinous,  catarrhal,  more  rarely  as  a  purulenti^:== 

arthritis.     The  symptoms  are  those  of  acute  inflammation  of  the  joint  with 

more  or  lees  marked  septic  symptoms,  according  to  the  character  of  the  infection, 
whether  due  to  the  gonococci  merely  or  to  associated  pyogenic  forms.     In  male*- 
the  diagnosis,  in  the  presence  of  a  urethral  discharge,   a  history  of  recent^ 
gonorrhea,  or  of  purulent  urine,  offers  no  difficulties.     In  women  the  diagnosis- 
may  be  more  difficult.     (See  Gonorrheal  Rheumatism.)    In  children,  in  institu- 
tions, gonorrheal  joint  inflammations,  usually  polyarticular  and  often  of  severe, 
even  of  a  fatal,  character,  are  observed,  sporadically  and  in  epidemics.     A 
recognizable  genital  or  other  local  origin  of  infection  is  often  absent.     Thus- 
Holt  reported  26  cases  in  the  BabieV  Hospital  in  Xew  York  City  during  11 
years;   19  were  male  children.     In  one  only  were  there  local  evidences  of^ 
gonorrheal  infection.     Fourteen  cases  were  fatal.     In  all,  the  gonococci  were 
found  in  the  joint  exudates. 

A  true  purulent  inflammation  of  the  shoulder-joint  rarely  occurs.  There 
is,  however,  in  the  shoulder  a  marked  tendency  for  the  disease  to  become  chronic 
and  to  be  followed  by  more  or  less  firm  ankylosis  with  corresponding  disability. 
In  my  personal  exjjerience,  the  chronic  gonorrheal  joint  inflammations  often 
react  violently  when  efforts  are  made  to  break  up  the  adhesions  under  a  general 
anesthetic.  In  the  statistics  of  Xorthrup,  Finger,  Benecke,  the  shoulder-joint 
is  in  point  of  frequency  the  fifth  joint  affected  in  gonorrhea.  It  is  to  be 
borne  in  mind  that  not  only  may  gonorrheal  inflammations  of  the  joints  occur 
during  acute  gonorrhea,  but  also  that  such  infections  may  arise  at  a  very  late 
period ;  so  long  as  living  gonococci  still  exist  in  the  mucous  membrane  of  the 
genito-urinary  tract,  or  elsewhere  in  the  body.  In  men  it  is  exceedingly  prone 
to  relapse  wnth  the  fresh  outbreaks  of  urethral  inflammation  excited  by  al- 
coholism, etc.  (See  Gonorrhea.)  It  has  been  observed  in  children,  male  and 
female,  and  in  infants  as  a  complication  of  gonorrheal  conjunctivitis.     As  stated 
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under  Gonnrrlieal  Rljenmatisni,  Vdl.  I,  tlie  guniXMii^oi  are  oct^asionally  found  in 

the  joint  exudate,  though  in  many  ease^  the  diagnosis  must  rest  upon  identi- 

fieaticin  of  the  genn  in  the  urine,  or  in  smearsi  from   the  nnicou^  niemhrane 

of   the   genital   or  urinary   dii^ehargea,      (See   also   Chronic   Disturbances   uf 

Joints,) 

Typhoid  Inflammatiox  of   the   Shouldkr-joint. — The   artliritis  com- 
licatiug  typhoid  fever  iiiay  involve  one  or  many  joints.     The  exudate  may  bo 
Tous,  catarrhal,  or  distinctly  purnlent.     The  typhoid  bacillus  may  be  identi* 
€hI  in  the  exudate  from  the  joint  in  scmie  cases,  not  in  others.     In  a  certain 
rtioti  the  fluid  aspirated  from  the  j^jint  will  l>e  sterile.     In  those  cases  in- 
olving  but  one  of  the  larger  joints^  tlie  shoulder,  the  hip,  or  the  knee,  tlie 
character  of  the  inflammation  is  more  apt  to  be  of  an  intense  and  destructive 
character  than  when  many  joints  are  involved.     If  the  joint  affections  occur 
•Juriug  the  active  |»eriod  of  the  disease,  the  dull  mental  condition  nf  the  patient 
may  be  such  that  ihe  joint  lesion  remains  unrecognized,  or  is  i»n]v  discovered 
liy  accident.     In  the  miMer  eases,  little  or  no  pain  will  lie  eomjihiined  of  unless 
the  joint  be  moved,  when  the  pain  nuiy  lie  slight  or  severe,     Aetna!  suppura- 
tion with  perforation  of  the  capsule  is  rare,  but  ankylosis,  or  notable  relaxation 
of  the  joint  capsule,  with  atrophy  of  the  muscles  and  more  or  less  complete 
pathological  dislwation,  is  fairly  common,  more  common  in  the  hip-joint  than  in 
]      the  ghotdder.     U|]Hjn  careful  examination  tlie  recognition  of  the  condition  offers 
^nio  difficulties.     It  is  desirable  to  determine  whether  a  true  typhoid  arthritis 
^^BBldsts,  or  whether  the  joint  lesion  is  simply  a  part  of  a  complicating  pyemia  nr 
^llfepticemia.     This  is  to  be  determined,  as  alrea^ly  indieatedj  by  aspiration  nf 
ehe  joint  and  identification  of  the  organisms  present  in  the  exudate.     The  dis- 
t:xM)etioD  is  important  from  a  theraiK»utic  as  well  as  from  a  prognostic  point  of 
^ri«w.    Drainage  or  excision  of  the  joint  will  be  less  commonly  required  when 
tXm^  typhoid  bacillus  is  alone  present  than  when  one  or  other  of  the  pyogenic 
c^T^ganisnis  are  found  in  the  exudate, 

Jor>^T   IXFI-AMMATIOXS  Se<^OXDARV   TO   OsTEOMYETJTISi  OF  THE   HuMEEUS. 

There  are  no  distinctive  peculiarities  t**  Ijc  ubservefl  in  the  shoulder.     The 

^anidate  may  be  serous  and  remain  so,  or  first  serous  and  then  purulent,  with 

tnore  or  less  destruction  of  tlie  bones  and  soft  parts  entering  into  the  joint,  or 

^•ntb  separation  of  the  epiphyseal  cartilage.     The  involvement  of  the  joint  will, 

^  laanr  casea^  be  discovered  only  w4ien  operating  upon  the  humerus  itself.     If 

w  joint  be  merely  the  sf^at  of  an  irritative  process  w^ithnut  actual  invasion  of 

^*  j'>iDt  cavity  h}'  pyogenic  germs,  tlie  prognosis  as  to  funetional  result  is  goud. 

W,  on  the  other  hand,  tlie  joint  liecomes  the  seat  of  a  purulent  arthritis  the 

'^^tlook  is  grave.     (See  Osteomyelitis,  Vol.  L) 

Joi:?T     IXFI^^MMATIOXS     CoMPMCATlNO     pNEUMOXIA- PneUUlOCOCCUS     iu- 

^>sion  of  the  shoulder-joint  during  tlie  course   of  pneumonia   or   after  con- 

leseenee  is  a  rather  rare  but  very  serious  joint  inflammation.     The  signs  and 

'^pioms  are  those  of  acute  purulent  infection  of  the  joint.     The  diagnosis  is 

^*  \m  made  from  tlie  existence   of   jmeurnunia   or   from   identitieation   of  the 
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pnenmococcus  iu  the  joint  exudate.  Destruction  of  the  joint,  sometimes  with 
extensive  suppuration,  and  death  from  generalized  infection,  or  in  more  fav«»r- 
able  cases  more  or  less  complete  ank^vlosis,  is  to  be  exjxH?te<l. 

Acute  Akticular  Khkumatism. — Acute  articular  rheumatism  is  usualk 
a  polyarticular  infection  attended  by  the  signs  of  an  acute  synovitis  of  sc^veral 
joints,  by  jK'riarticular  swelling,  by  fever,  often  by  sweating,  and  frequently 
complicated  by  endocarditis.  The  joint  exudates  are  usually  sterile  and  of  a 
serous  character.  Several  organisms  have  been  identified  in  the  exudates  during 
the  course  of  acute  articular  rheumatism.  On  the  other  hand,  in  many  castas 
the  effusions  are  sterile,  so  that  while  it  is  highly  probable  that  acute  articular 
rheumatism  is  an  infectious  disease,  no  single  organism  has  been  identified  in 
all  cases  apparently  typical,  so  that  at  j)resent  it  cannot  be  said  that  the  lesions 
ol)$erved  in  acute  articular  rheumatism  constitute  a  pathological  entity.  (See 
Apj>endix  for  more  recent  views.) 

Ti  BKRCuLosis  OF  THE  Snoui.DER-joixT. — The  shouldcr-joiut  is  less  ci>ni- 
monly  the  seat  of  tuberculous  infection  than  is  the  case  with  the  knee,  the  hip. 
and  the  elbow.  The  disease  occurs  most  often  between  the  fourteenth  and  the 
thirtieth  year  of  life;  and  while  tuberculosis  of  the  knee-  and  hip-joints  is 
common  in  children,  tul)erculosis  of  the  shoulder  is  rather  rare.  The  disease 
may  occur  in  several  forms.  It  may  be  primary  in  the  synovial  membrane, 
or  secondary  to  tuberculosis  of  the  epiphyseal  end  of  the  humerus,  or  to  a 
tuberculous  focus  beneath  the  cartilaginous  covering  of  the  glenoid  fossa  of  the 
scapula.     (See  Scapula.) 

Although  the  pathological  lesions  of  tuberculous  arthritis  of  the  shoulder 
[)Ossess  no  very  distinctive  characters,  absent  in  tuberculous  infections  of  other 
joints,  yet  some  peculiarities  may  be  here  mentioned.     A  typical  tuberculous 
hydrops  with  the  formation  of  a  large  fluid  exudate  in  the  joint  is  uncommon. 
In  the  cases  j)rimary  in  the  s;\Tiovial  membrane  the  process  is  usually  diffusa? 
from  the  beginning.    In  the  early  stages  the  entire  surface  of  the  synovial  men^- 
brane  is  studded  with  tubercles  of  submiliary  size.     The  formation  of  tul)er- 
culous  granulation  tissue  follows;  and  such  tissue  gradually  invades  and  take-s^ 
the  place  of  the  cartilages  covering  the  articular  surfaces.     Upon  incision  tlic? 
scmitraiislucent  gelatinous  material  bulges  out  through  the  ojx^ned  capsule  of 
the  joint.     There  is  a  marked  tendency  in  tulx^rculosis  of  the  shoulder,  whethcrT 
])riinary  in  the  synovial  membrane,  or  in  the  bone,  to  destruction  and  df-f^^ 
apponrancc  of  the  hrad  of  the  humerus.     In  late  cases  the  head  may  be  almost 
destroyed,  so  that  tlu»  direction  of  the  shaft  of  the  bone  resembles  that  observt*<rI 
in  anterior  dislocation  of  the  humerus. 

In  the  cases  ]irimary  in  the  lH»ne,  a  tuberculous  focus  is  formed  with  tli^ 
producti(m  of  a  small  se(iuestrum.  The  joint  becomes  secondarilj'  involve?^ 
and  ]»reseiits  the  ordinary  appearance  of  a  fungous  arthritis  again  with  ^ 
tendency  to  bone  absorption.  In  both  forms  perforation  of  the  soft  parts  ax^" 
the  ])roduction  of  sinuses  are  not  uncommon.  In  that  form  of  the  disease  «>^* 
dinarilv  known  as  caries  sicca  there  is  the  formation  of  a  rather  small  amoix^* 
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of  tnbprcnloiia  granulaticm  tis^siie  within  ihv  jttiiit,  wlndi  ^njfhiiilly  invinlf'S  arirl 
ilcstrovs  tlie  cartilagos  and  [iroihipi^s  drstnifhtjii  :inil  jil>s(«r|iiioH  nf  fhr  Imul  nf 
the  fiiinicnis,  as  already  deserilH'd.  As  urigiiially  ttesii-j^nsiti't!,  llio  juvh-cj^s  was 
snpfX)8C"(l  Tu  go  on  to  destnietif»ii  nf  the  head  and  coniijlete  ankylo.sis  without  the 
fonuaritin  of  siniist^s.  The  latter  are,  however,  observed  in  a  fair  proportion 
of  cases. 

Extensive  infiltration  and  tnlKTeidnn;;  tlisea.se  of  the  shaft  of  the  hnmenis 
is  exceptional.  In  the  typieal  eases  of  caries  sicca  tlie  liistory  and  elinieal  sipis 
and  s^Tnptonis  are  soniewliat  as  foHows:  The  patient  is  nsnallv  a  yonng  adnlt, 
TW  fifiil  syniptf>nis  notieed  ar*^  apt  to  lie  a  fef^linji^  of  weakness  in  the  slioidder- 
joim,  perhajm  enndiined  with  slight  .stitTnc^ss  nnd  pain.  The  svnq>toni8  are 
offtii  first  observed  wlien  arising  in  the  morning  and  may  he  less  notieeable 
Jnrincf  the  day.  After  a  time,  pain  of  a  nenralgie  eharaeter  oeenrs  in  the 
ibmiidcr,  togetht  r  with  loL'ali;?ed  tenderness,  most  readily  appreeiated  by  palpa- 
tio of  the  head  of  the  bone  in  the  axilla.  The  jmin  and  stitTness  of  tlie  joint 
incTpase.  There  is  S(Min  added  afrophtf  of  (he  musctes  of  the  upper  arm  and 
^mlder^  together  with  the  innseles  attaehed  to  the  seapnla.  As  a  emiseijiience 
tk  shoulder  apj^ears  flattened,  the  aeroiiiion  proeess  mure  promim^nt,  the 
Jdtoid  undergoes  very  notieealde  atrojjby ;  instead  <if  an  ap|*earanee  nf  swelling, 
«ll  the  tissues  alwint  the  joint  are  shrunken. 

1  Jir^n  palpation,  however,  apparent  tbiekening  of  tlie  ujjfH'r  end  of  the  bone, 
fce  to  swelling  and  infiltration  of  the  eapsnle  and  of  the  ligamentous  strurtnres 
rf the  joint,  may  Iw*  apfireeiatetL  As  the  absorjition  of  the  liead  of  the  hnmerns 
P^»prc8ses,  the  loss  of  fullness  l>eneath  the  aenunion  becomes  more  and  more 
barked.  The  pain  and  stiffness  of  the  j<*iut  increase  and  eomplete  ankylosis 
tisonlly  fK*en rs,  in  the  unfavorable  eases,  in  the  eourse  of  one  <tr  two  years.  As 
frlst'wliere  stated,  sueb  ankylosis  is  less  notNX'able  in  the  shoulder-joint  than  in 
'*thiT  situations,  on  aeeount  of  ibe  molality  of  the  seapubu  The  formati*in  of 
^^ujieg  is  more  eonnnon  when  the  original  foens  has  c^eeupied  the  np|K?r  end 
^'f  the  humerus.  In  ehihlren  llie  growth  nf  thi*  humerus  and  the  development 
^fllifimlire  upper  extri*mity  nrv  nolrdily  interfered  with, 

TuWrcnlosis  of  the  shoulder-joint  is  rather  frequently  complieated  by 
hfcr<Mikwis  of  the  lungs  or  of  i*tlier  organs^  tlnMigh  n<4  as  frequently  as  is  the 
w  with  tubereulosis  of  the  wrist.  The  prognosis  for  cure  is  naturally  better 
^^*^  a  tulierculons  foeus  exists  in  the  upjier  end  of  the  lunnerus,  whieh  can  l»e 
'Miuivetl  by  oj^eration  l)efore  the  shoulder-joint  is  involved.  Siieh  f(»ei  ran 
^^^'^ioually  Ik?  recognized  with  some  degree  of  pr*d)abilitY  by  finding  a  tender, 
painful  jKiint  near  the  upjit^r  end  of  the  bone.  If  a  ]iatient  comes  to  us  eone 
pUiiiiiig  of  pain  and  stiffness  in  the  shoulder  without  apparent  eausCj  and  such 
a  leuc]{.r  fKjint  is  found,  tlie  diagnosis  of  inhcrcuhnts  ijifprtion  of  Ihe  bone  maif 
^^'^lly  be  tie mofiJit raff d  by  a  carefitfhj  tah'n  X-ray  picture  or  piehtrcs.  If 
^f^  patietit  is  a  growing  child,  it  is  w(41  f<ir  the  friends  to  know  tliat  bowr-ver 
Torable  the  outeome  as  regards  cure  nniy  be,  the  growth  uf  the  humerus  will 

ably  \ye  interfered  with, 
16 
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Syphilitic  Inflammation  of  the  Shoulder-joint. — As  stated  in  Vol.  I 
under  Syphilis,  a  iinmber  of  forms  of  joint  inflannuation  may  occur  during  tli< 
course  of  the  disease.  In  the  earlier  stages,  such  inflammations  are  of  a  seroii 
or  sero-fihrinous  character,  and  get  well  under  suitable  treatment  with  ]X'rf(M* 
restoration  of  function.  During  the  later  tertiary  stages  more  serious  lesion 
may  occur,  either  as  a  primary  gummatous  arthritis  affecting  the  soft  parts  o 
the  joint,  or  as  localized  gummata  in  the  head  of  the  bone,  which  rupture  int< 
the  joint  and  cause  a  more  or  less  active  and  destructive  inflammation.  Here 
as  elsewhere,  there  is  a  tendency  toward  a  destructive  and  a  productive  lesioi 
advancing  side  by  side,  resulting  in  marked  deformity  of  the  joint  surfaces  an( 
a  corresponding  diminution  of  function.  In  many  instances  dense  bands  o 
fibrous  tissue  are  formed  within  and  around  the  joint,  resulting  in  stiffness 
which  may  amount  in  the  end  to  complete  ankylosis.  In  other  cases  the  destruc 
tive  process  is  more  marked,  the  head  of  the  bone  may  wholly  or  partly  dis 
appear  with  notable  relaxation  of  the  ligaments,  ending  in  a  flaillike  joint  or  ii 
a  pathological  dislocation.  The  disease  is  to  l>e  recognized  by  the  pain,  loss  o 
function,  and  in  the  later  stages  by  the  deformity,  occasionally  by  the  formatioi 
of  gummata,  which  soften  and  break  down,  forming  abscesses  in  the  vicinit; 
of  the  joint,  though  the  latter  are  rather  rare;  by  the  history  of  syphilis,  h; 
the  very  chronic  course,  and  by  the  presence  of  syphilitic  manifestations  else 
where  in  the  body. 

Chronic  Disturbances  of  Joints  Probably  Noninfectious.^ — Under  this  hea( 
may  be  grouped  a  number  of  chronic  disturbances  of  joints,  due  to  a  varioh 
of  causes,  presenting  a  variety  of  lesions,  characterized  by  profound  chan<ro5 
in  the  bones  and  soft  parts  entering  into  the  joint,  and  by  disturbances  o: 
function  of  a  very  pronounced  character.  These  affections  are,  with  very  ran 
exceptions,  not  of  a  suppurative  character.  In  some  cases,  however,  they  api^^ai 
as  sequela*  of  joint  inflammations,  primarily  of  an  infectious  origin,  but  ii 
which  the  infectious  agent  has  disappeared.  These  joint  lesions  are  not  confinet 
to  the  shoulder ;  indeed,  certain  other  joints — namely,  the  knee,  the  hip,  and  tin 
joints  of  the  fingers — are  more  frequently  involved.  In  order,  however,  tc 
economize  space  and  to  avoid  repetition,  I  shall  describe  these  disturbances  a 
this  place,  since  the  lesions  produced  are  similar  in  all  the  joints.  Certair 
special  characters  peculiar  to  individual  joints  will  be  mentioned  under  the 
diagnosis  of  diseases  of  regions  other  than  the  shoulder. 

The  chronic  joint  disturbances  under  consideration  may  occur  at  any  perioc 
of  life,  and  may  affect  one  or  many  joints.  They  are  more  common  during 
adult  life  than  in  childhood,  and  more  common  in  old  age  than  in  either 
Although  the  lesions  produced  may  be  divided  into  several  types,  yet,  in  th( 
individual  cases,  we  frequently  find  a  number  of  pathological  changes  both  ir 
the  bones  and  in  the  soft  parts  in  varying  combination  and  of  varying  intensity 

*  In  the  preparation  of  this  section  I  have  been  largely  indebted  to  the  work  of  Dr.  E.  H 
Nichols  of  Boston. 
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In  individual  cases  some  of  the  lesions  may  be  present  while  others  are  absent 
fuJTtlier,  from  a  similar  causation  we  may  find  in  one  case  a  single  lesion,  or 
T-oiip  of  lesions,  markeclly  develojied,  while  in  another  case  the  relative  develop- 
rt^'Ot  of  the  individual  lesions  will  lie  quite  different.  It  often  hapjiens  that  the 
oint  exhibits  at  first  one  set  of  pathological  changes^  and  that,  as  time  goes  on, 
illi*^^  lesions  are  added,  yu  that  in  a  single  joint  many  of  the  changes  to  be 
de^c'^fi'^'d  may  exist  siuiiiltancously  or  successively. 

The  cases  may  be  divided  broadly  into  several  types,  although  it  is  to  be 
Vt^roe  in  mind  that  one  tyj>e  may  merge  into  another  and  that,  as  statedj  many 


"  ftR,— ifTOftmS  riHHtFU  \NR  OF  THK  Ml'HC  l.FTS   pAHHINH  Flimi  THE  ScAPULA  TNI  TUr,  ilUMKUVfi.        Booy 

•nkv*ufii8  **f  »hf»  HlioultlfT  jninf.   (Sf»ecunen  in  tin'  AnfttoitiicoJ  Laboratory  of  the  College  of  PhyiadAJia 
w»*l  SurErun^,,  CVWunibm  lJni\M?rejty.) 


tijt^  le^sicm.s  may  exist  in  combination  in  the  same  joint     For  purposes  of 
'iption  the  chronic  arthritides  may  be  grouped  under:  (1)  Chronic  Serous 
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Synovitis;  (2)  Chronic  Papillary  Synovitis;  (3)  Ulcerative  Arthritis,  involv- 
ing especially  the  articular  cartilages;   (4)   Obliterating  Arthritis,  ending  i  :*^ 
fibrous  or  bony  ankylosis;  (5)  The  Deforming  or  Productive  type.     This  ty|^^ 
of  chronic  joint  disturbance  is  characterized  by  the  formation  of  new  bone  enm^    i 

cartilage  developed  from  the  periosteum  bordering  the  articulation,  by  bon ^ 

absorption  in  other  parts  of  the  joint,  by  vascularization  of  the  cartilag(E=3S 
covering  the  articular  surfaces,  by  the  formation  of  fibrous  or  bony  ank;>g"*"  "r 
losis  over  certain  areas  in  the  joint,  by  marked  deformity,  and  other  changciziiiss 
to  be  spoken  of  more  in  detail.  This  type  of  the  disease  corresjx)nds  t  "So 
the  affection  ordinarily  designated  as  arthritw  deformans;  osteo-arth riih — '^; 
rheumatoid  arthritis;  rheumatic  gout;  malum  senile^  and  numerous  othe  ^-^^r 
designations. 

(1)  Chronic  Serous  Synovitis. — Chronic  serous  synovitis  more  often-   u 
results  from  a  persistent  effusion  into  a  joint  following  acute  synovitis  produce— —d 
by  a  single  trauma,  or  from  repeated  injuries  of  the  joint  of  moderate  severitj       % 
than  from  other  causes.      In  a  certain  proportion  of  cases  it  is  due  to  th     ^■ 
presence  in  the  joint  of  a  loose  portion  of  cartilage,  as  after  a  rupture  of  ^^ 
meniscus  in  the  knee-joint,  or  from  the  presence  in  the  joint  of  a  ])ortio^  i 
of  l(X)se  cartihige,  resulting  from  the  chondrification  of  hypertrophied  tags  o  :^ 
synovial  membrane  in  cases  of  papillary  synovitis  to  be  descril)ed,  or  from  th^^s 
presence  of  such   hy])ertrophied   masses   of   synovial   membrane,   without  th^^=^ 
formation  of  l(K)se  portions  of  cartilage.     It  may  occur  as  an  independent  affec-r  -^ 
tion.     (See  Vol.  I,  Intermittent  Hydrops  of  Joints.)     In  some  cases  the  con  — 
dition  follows  an  acute  synovitis  of  the  joint,  caused  by  some  infectious  process  -^ 
notably  gonorrhea,  or  the  serous  effusion  may  form  merely  a  part  of  the  lesior 
in  one  or  other  of  the  chronic  arthritides  to  1x5  described.     One  of  the  mosi 
common  causes  is  trauma  to  the  joint,  untreated  or  improperly  treated,  such 
as  a  distortion  of  the  knee  with  or  without  a  rupture  of  ligaments,  or  of  m 
meniscus,  or  repeated  traumata  of  the  knee  such  as  occur  to  football  players- 
These  cases,  after  the  acute  symptoms  of  synovitis  have  subsided,  will  continue 
to  have  an  effusion  into  the  joint,  notably  the  knee,  which  subsides,  partly  or 
wholly,  after  rest,  massage,  and  other  methods  of  treatment,  but  which  recurs 
again  as  soon  as  the  joint  is  used.     These  patients  complain  of  a  sense  of  weak- 
ness and  instability  in  the  joint.     If  the  condition  is  due  to  a  loose  cartilage,, 
there  will  often  be  a  history  of  sudden  spasmodic  pain  in  the  joint  following 

exercise;  further,  the  joint  may  become  locked  in  a  position  of  partial  flexion. - 

Further  flexion  of  the  joint  and  manipulation  will  free  the  floating  body  froin^^ 

its  position  between  the  articular  surfaces,  when  the  joint  may  again  be  used 

Such  an  accident  is  often  followed  by  an  increased  amount  of  pain  and  of  serous 
effusion  into  the  joint. 

The  diagnosis  is  to  be  made  from  the  history  and  by  finding  the  displaced 
meniscus,  or  floating  body,  on  palpation.  The  X-rays  do  not  cast  a  visihl(r 
shadow  of  cartilage.  The  treatment  of  these  cases  is  operative  removal  of  the 
meniscus,  or  of  the  floating  cartilage,  occasionally  fixation  of  the  meniscus  by 
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suture.     If  these  cases  are  neglected,  they  may  go  on  to  develop  one  of  the 
more  serious  and  destructive  lesions  of  the  joint  ahout  to  be  described. 

In  cases  of  tabes  dorsalh,  chronic  serous  synovitis  of  the  knee  is  not  infre- 
quently observed.  On  account  of  the  ataxic  gait,  these  individuals  are  subjected 
to  frequent  slight  injuries,  as  from  walking  into  i)ieces  of  furniture  or  from 
falls.  They  sometimes  develop  as  a  consequence  a  chronic  serous  synovitis  of 
the  knee-joint.  I  have  such  a  case  now  under  my  care  which  will  serve  as  a 
good  example  of  the  condition.  For  the  past  five  years  this  man,  who  has  a 
markedly  ataxic  gait,  has  suffered  from  a  chronic  serous  synovitis  of  the  knee- 
joint,  which  has  persisted  and  grown  slowly  worse,  in  spite  of  various  forms  of 
treatment,  including  immobilization,  massage,  baking,  aspiration  of  the  joint, 
Hud  finally  washing  the  joint  cavity  with  carbolic-acid  solution.  Following 
the  various  methods  of  treatment  the  effusion  into  the  joint  diminishes  or 
disappears  for  a  time,  but  as  soon  as  the  patient  resumes  the  use  of  the  joint, 
it  again  fills  up  with  synovial  fluid  containing  leucocytes  and  blood  cells.  The 
mntions  of  the  joint  are  free  and  painless,  the  ligaments  are  relaxed.  At  present, 
when  the  patient  stands  erect,  the  knee-joint  assumes  the  position  of  hyper- 
extension,  more  or  less  characteristic  of  these  cases.  There  is  no  actual  destruc- 
ti<m  of  the  joint  surfaces,  although  such  may  develop  in  time.  In  other  words, 
this  is  a  typical  Charcot's  joint,  though  the  lesion  is  not  as  yet  a  destructive  one. 
(2)  Papillary  Synovitis. — This  may  occur  as  the  result  of  trauma  to 
the  joint  and  is  usually  combined  with  the  preceding  form — chronic  serous 
sjnovitis.  The  lesion  consists  of  an  hypertrophy  of  the  synovial  membrane 
lining  the  joint.  Exul)erant  folds  and  tags  of  synovial  membrane  project  into 
the  joint  cavity,  and  as  the  result  of  mechanical  insults,  from  j)ressure  between 
the  l)ony  surfaces,  an  irritative  condition  is  produced,  which  leads  on  the  one 
hand  to  a  chronic  serous  synovitis  and  on  the  other  to  a  depositicm  of  cartilage 
in  plaqnes  or  in  irregular  masses,  developed  esix?cially  in  the  hypertrophied 
fringes  of  synovial  membrane  projecting  from  the  sides  of  the  joint.  The 
masses  of  cartilage  may  be  broken  off  from  their  attachments  and  form  loose 
flt^ating  bodies,  causing  marked  interference  with  the  function  of  the  joint,  as 
described  under  Chronic  Serous  Sj-novitis.  Such  loose  l>odies  are  most  com- 
monly obsen'ed  in  the  knee,  less  frequently  in  the  elbow.  The  other  joints  more 
rarely  show  this  type  of  lesion. 

(3)  Ulcerative  Arthritis  Involving  Especially  the  Articular 
f^ABTiUGES. — This  fonn  is  characterized  by  erosion  of  the  cartilages  and  by 
^te  formation  in  consequence  of  circumscril)ed  areas  uj>on  the  articular  ex- 
^i^mities  of  the  bones,  where  the  cartilage  is  absent  and  where,  as  the  result 
^f  pressure,  the  underlying  bone  becomes  ebumated  and  undergoes  more  or  less 
^xtensive  absorption.  The  condition  is  followed  by  mechanical  disturbances 
^  the  joint  from  the  deformity  of  the  articular  ends  of  the  bones,  by  profound 
disturbances  of  function,  sometimes  by  marked  deformity  of  the  limb.  As 
^^  goes  on,  the  lesion  is  apt  to  eventuate  in  one  or  other  of  the  more  serious 
J<)uit  lesions  about  to  be  deflcrib«L.  JBif  form  of  arthritis  maj 
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injuries  of  the  joint,  such  as  fractures  involving  the  articular  ends  of  the  bone--- 
followed  by  deformity  and  destruction  of  the  proper  mechanical  relations  of  the?=^ 
bones.    The  deformity  may  be  due  to  actual  malix)sition  of  the  bony  fragments,  ^ 
or  to  the  formation  of  new  bonCy  which  projects  into  the  joint,  or  in  other  cases  - 
the  entire  lesion  will  be  caused  by  a  fracture  or  other  deformity  of  the  lK)ne, 
congenital  or  acquired,  in  some  part  of  the  limh  adjacent  to  the  joint,  so  that 
the  weight  of  the  body  falls  uj>on  the  joint  surfaces  in  an  improper  direction, 
and  thus  a  greater  pressure  is  exerted  upon  one  portion  of  the  articular  surface 
than  it  is  designed  to  bear,  while  in  another  part  the  pressure  is  less  than  normal. 
Such  a  disturbed  mechanical  relationship  is  often  associated  with  relaxation  of 
the  ligaments  of  the  joint,  and  a  chronic  serous  synovitis.     The  cases  gradually 
merge  into  types  four  and  five,  to  be  described. 

(4)  Obliterating  Arthritis,  Sometimes  Called  Ankylosing  Arthri- 
tis.— In  these  cases  the  lesion  includes  destruction  of  the  cartilage  by  ulcera- 
tion, as  in  group  three,  by  fibrillation,  softening  and  disappearance  of  the 
cartilaginous  coverings  of  the  bones.  The  place  of  the  cartilages  is  taken  by  a 
vascular  granulation  tissue  which  spreads  from  the  synovial  membrane  to  the 
articular  surfaces  and  gradually  replaces  them.  This  "  synovial  pannus,"  as 
it  is  called,  advances,  destroying  the  cartilage  as  it  goes,  until  the  space  between 
the  articular  surfaces  may  be  entirely  obliterated.  As  time  goes  on  this  soft 
vascular  tissue  gives  place  to  dense,  fibrous  tissue ,  and  produces  fibrous 
ankylosis  of  the  joint.  The  obliteration  of  the  joint  cavity  may  be  complete  or 
partial.  At  a  later  stage  the  fibrous  tissue  may  be  converted  into  cartilage,  and 
after  a  time  into  bone,  producing  a  true  bony  ankylosis. 

This  form  of  the  disease  is  common  in  adults,  rare  in  children,  and  more 
common  during  young  adult  life  and  middle  age  than  in  the  elderly.  Generally 
the  joint  aifection  begins  as  an  acute  process. 

It  follows  gonorrhea  of  the  joints  more  often  than  other  diseases,  though  it 
may  be  caused  by  trauma,  or  by  any  severe  inflammation  of  the  joint  whicli 
stops  short  of  actual  suppuration.  The  process  is  thus,  in  a  certain  proportion 
of  cases,  infectious  in  its  origin,  although  the  lesions  in  the  later  stages  are 
probably  to  he  regarded  as  sequelae,  rather  than  due  to  the  presence  in  the  joint 
of  the  original  infectious  agent. 

In  children  there  occurs  a  form  of  polyarticular  inflammation  of  joints, 
which  sometimes  exhibits  this  tyj>e  of  pathological  lesion.  The  condition  was 
originally  described  by  Still  and  is  often  knowTi  as  Still's  disease^  also  as 
arthritis  deformans  of  children.  The  disease  has  an  acute  onset  Many  joints 
are  involved.  At  first  there  is  much  periarticular  thickening  and  swelling,  with 
pain  and  tenderness.  The  condition  is  usually  diagnosticated  in  its  early  stages 
as  acute  articular  rheumatism.  It  occurs  mo$t  often  between  the  first  and 
second  dentitions.  The  acute  symptoms  subside,  but  are  followed  by  ankylosis 
of  one  or  many  joints.  The  prognosis  as  to  restoration  of  function  in  the 
affected  joints  is  not  good.  The  disease  is  frequently  associated  with  very 
marked  anemia,  with  enlargement  of  the  lymph  nodes  throughout  the  body, 
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I  with  eiilargeineDt  of  tbe  spleen.  It  iriaj  not  always  Ixi  easy  to  diffcreiUiato 
the  affection  from  tuberculosis,  except  that  in  the  latter,  fewer  joints  are  in- 
(•volveiL     There  are  no  marked  bony  changes,  such  as  can  be  identified  with  the 

(5)   The  Pkoijuctivk  oh  Dkfokmino  Type  of  Cjikonio  Arthritis. — 
This  fonu  is  characterized  by  riiaiiy  of  the  lesions  already  described  in   the 
previous  fumis  and  with  L'crtuin  others  in  achlition.     There  is  destruction  mid 
vaiwcularization  of  ihe  surfaees  ncirioiilly  covered  by  cartilage;  there  is  a  jirotltic- 
tion  of  new  bone  along  the  ed<:2;es  of  the  articnlar  surface  and  elsewhere,  l>eneath 
the  cartilage.     In  c*dier  |K>rtions  nf  the  joint  the  destruction  of  the  cartilage  is 
f€.>llowed  by  atrophy  and  absorjition  of  the  underlying  b^_vne.     The  flcstrnctivG 
nd  foriuative  lesions  advance  side  by  side,  so  that  the  joint  surfaces  lose  their 
^^imcirtiial  contours  and   bc*eonie   quite   irrepdiir,    thus   interfering   mechanically 
-v^-ith  the  motions  of  the  affeeted  joint  and  ]»rodu<'ing  uuirked  deformities.     In 
some  of  these  cases  ptirtions  of  the  synovial  cavity  remain  and  exhibit  tbc^  lesions 
o£  chronic  serous  s\7iovitis.     In  otlier  parts  the  bone  is  denuiled  of  cartila|!je, 
becomes  covered  witli  vascuhir  tissue;  tliis  degenerates  into  fibrous  tissue  and 
ft»nus  tt  b«>nd  of  firm  union  between  the  lx>nes.     This  is  esixviidly  noticeable, 
£or  example,  in  the  knee-joint,  where  the  patella  often  lieeomes  firmly  adherent 
to  die  condyles  of  thf  fenHir.     As  tlie  result  of  Iwmy  dt^slruetirm ;  in  souie  cases 
Cf»inl)ined  with  relaxation  of  the  ligaments  and  muscular  traction^  dislocation 
of  tie  joints  complete  or  partial,  occurs,  so  that,  whether  the  condition  results  in 
^^iylosis  or  in  a  weakened  and  wobbly  joint,  the  function  of  the  affected  joint 

I  Is  very  seriously  iinpaired  *>r  destroyed. 
This  cmtlition  may  be  eharaeterized  as  arihriUs  defornifJtis  juir  excellence. 
I*  may  follow  a  variety  of  causes.  It  is  a  disease  most  often  nr^ticed  as  a 
siwntaiieons  c^milition  in  tlie  elderly.  In  thiese  cases  it  affefts  most  eouunonly 
^'  knee,  the  hifi-jiiint,  tlie  small  joints  of  tlie  fingers,  and  the  joints  of  the 
•pine.  The  last-named  condition  is  described  under  Diseases  of  the  Spinal 
't'ftehni/  (spimdylilis  deformans). 
In  addition  to  tbe  spontaneous  variety,  arthritis  deformans  of  this  type 
'^^^ri  as  a  monarticular  lesion,  following  injuries  of  joints  of  a  severe  char- 
*«'ter  and  fraeturt^s  entering  into  joints,  stich  that  the  meehanical  functions  of 
"»e  joint  are  seriously  impaired,  so  that  abnormal  strains  and  abnormal  pressure 
^f<'  brought  to  bt-ar  uism  the  joint  surfaws  and  ujjhu  the  ligauients.  One  sees 
*^b  joints  as  tlie  result  of  badly  united  Pott's  fractures.  In  several  of  the 
^■*e8  which  have  come  under  uiy  observation  the  eondition  of  tbe  joint  has 
"^such  as  to  render  amputation  or  res<*ction  the  oidy  ho|K'ful  treatment. 

When  tlie  disease  is  oWrved  in  tbe  small  joints  of  the  fingers,  as  illustrated 
^^y^*L  I,  page  1(»*J^  the  l>*»ny  pnMluction  at  tlie  ends  of  tbe  pbalang»^s  Vads  to 
^D^lar  and  other  deformities  of  !he  fingers.  These  enlargements  of  the  joints 
'^f  llie  fitig^ra  are  known  as  **  llL*l»erden's  nodes.''  In  the  hip  and  knee-joints 
UI6 spontanc^niB  form  of  ihe  disease  is  characterized  by  very  markt*d  production 
*'i  new  l>one.     Osteophytes,  sr^metiuies  i»f  considerable  size,   form    along  the 
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edges  of  the  articular  surfaces  of  the  femur,  or  tihia;  or  in  the  hijvjoint,  around 
the  borders  of  the  acetabulum.  On  account  of  continual  jiressure,  the  opjios^M] 
bones  in  the  articulation  show  corresponding  jiits  and  depressions;  thus,  tht 
function  of  the  aifected  joints  is  very  seriously  impaired  or  destroyed.  In  thf 
course*  of  iahes  dorsalls  and  in  syringomyelia  identical  conditions  are  oftci: 
observed,  resulting  in  the  well-known  (^liarcot's  joint,  but  in  these  the  dcsirut: 
tire  jxivt  of  the  lesion^  less  often  tlie  jiroduction  of  osteophytes,  is  greatly  ir 
excc»ss  of  what  is  ordinarily  observed  in  simple  cases  of  arthritis  deformans 
Moreover,  the  progress  of  the  lesion  is  far  more  rapid  and  is  often  aec<>nipinii(»f 
by  marked  eflFusion  into  the  joints,  great  relaxation  of  the  ligaments,  pathohigica 
dislocaticm,  and  sometimes  by  acute  septic  infection  and  suppuration  of  the 
joint  structures.  The  last  is,  as  a  rule,  a  si)eedily  fatal  form  of  the  disease,  ai 
least  in  my  experience,  if  a  large  joint  (the  knee)  is  involved.  The  characters 
of  these  several  lesions  and  the  symptoms  produced  will  again  l)e  mentioned 
when  sjx^aking  of  the  diflFerent  joints. 

I)iA(iX()sis. — During  the  later  stages  of  chronic  inflammations  of  joints  the 
diagnosis  is  not  usually  difticult.  For  example,  a  chronic  aifection  of  the  hijv 
joint,  or  of  the  knee,  in  an  old  jx^rson  is  frequently  assoc*iated  with  enlargemcMit 
of  the  joints  of  the  fingers,  suggesting  at  once  the  character  of  the  process.  In 
the  productive  forms  the  irregular  enlargements  of  the  ends  of  the  bones  are 
easily  recognized  in  an  X-ray  j)icture,  and  these  characters  may  serve  to  dis- 
tinguish the  disease  fnmi  tulx^rculosis.  In  the  forms  characterized  by  adhesions 
and  fibrous  ankylosis  the  diagnosis  from  tulwrculosis  may  not  be  so  easy  at 
first.  When  the  disease  occurs  in  children  it  should  be  borne  in  mind  that 
fever  with  accompanying  inflammation  of  the  joints  may  often  be  due  to  acute* 
infectious  osteomyelitis,  and  further,  that  acute  articular  rheumatism  in  youns 
children  is  rare.  When  the  disease  follows  a  fracture  into  or  near  a  joint  witli 
interference  mechanically  with  the  joint  functions,  the  diagnosis  does  not,  a» 
a  rule,  ])resent  great  difficulties.  In  the  chronic  serous  forms  some  cause  c: 
continued  irritation  of  the  joint  should  be  sought  for — the  presence  of  a  fl<^t* 
ing  cartilage,  the  history  of  an  injury  to  the  joint,  and  in  the  knee-jo^" 
especially,  the  locking  of  the  joint  during  flexion  by  a  fractured  meniscus, 
by  the  presence  of  a  loose  body. 

Hysterical  Affections  of  Joints. — The  hysterical  affections  of  joints  have  bcr^ 
discussed  under  the  head  of  Traumatic  Hvsteria. 


CHAPTER    IX 

INJURIES  OF  THE  UPPER  ARM 

Owing  to  its  exposed  position,  the  upper  arm  is  very  frequently  injured. 
The  injuries  may  be  grouped  under  subcutaneous  wounds,  including  contusions, 
and  open  wounds;  which  again  may  be  divided  into  incised,  contused  and 
lacerated,  and  gunshot  wounds/  We  have  discussed  in  another  place  the  frac- 
tures of  the  shaft  of  the  humerus.  The  recognition  of  contusions  of  the  upper 
anu  is  attended  by  no  marked  diagnostic  difficulties.  Ecchymosis  and  the  for- 
mation of  hematomata  are  common,  notably  along  the  inner  aspect  of  the  arm 
where  the  tissues  are  rather  loose.  EflFusions  of  blood  beneath  the  skin  do  not, 
as  a  rule,  produce  circumscribed  and  tense  swellings,  but  are  more  apt  to  be 
diffuse,  so  that  the  eflFused  blood  travels  up  and  dow^n  the  limb  for  a  considerable 
distance.  Thus,  in  fractures  of  the  upper  part  of  the  humerus,  we  find  these 
^hvinotic  discolorations  of  the  skin  of  the  limb,  which  extends  from  the 
shoulder  to  the  lower  part  of  the  forearm. 

The  open  wounds  of  the  upper  arm  may  be  incised  wounds,  or  of  the  contused 
and  lacerated  type.    The  former  occur  from  cuts  with  sharp  instruments,  knives, 
pieces  of  broken  glass  and  the  like.     The  skin  and  sulx?utaneous  tissues  merely, 
^r  the  muscles,  or  the  nerve  trunks  and  blood-vessels,  w^ill  be  divided.     The 
diagnosis  of  division  of  the  muscles  may  be  made  by  inspection ;  division  of  the 
Wood-vessels  will  produce  arterial  or  venous  hemorrhage,  as  the  case  may  be, 
easily  recognized  from  the  amount  and  character  of  the  blood  lost.     Incised 
^^ounds  of  the  nerves  are  to  be  recognized  by  the  signs  and  symptoms  already 
<lescrihed  in  the  section  on  Injuries  of  the  Nerves.     Contused  and  lacerated 
bounds  of  the  upper  arm  may  be  slight,  or,  on  the  other  hand,  very  grave  in- 
juries.   In  those  produced  by  crushing  violence,  the  humerus  is  frequently 
I^J'oken.    In  addition,  there  may  be  such  extensive  laceration  of  the  soft  parts, 
i^t^luding  the  blood-vessels,  that  the  question  of  amputation  will  often  arise. 
^l^re,  as  elsewhere,  the  prognosis  will  depend  largely  upon  w^hether  or  not  the 
^am  artery  of  the  limb  is  intact  as  evidenced  by  the  presence  of  a  radial  pulse, 
^^^1  upon  the  amount  of  laceration  and  destruction  of  the  soft  parts  of  the 
^^"h  in  general.     It  should  be  borne  in  mind,  as  indicated  in  Vol.  I,  page  7, 
^^  '^^  sjieaking  of  contused  and  lacerated  wounds,  that  contusion  of  an  artery 
^"'l^' eventuate  in  thromWsis  of  the  vessel  after  hours  or  days,  and  that  in  th(»se 
^^)  for  a  time,  pulsation  at  the  wrist  may  be  preserved.     Much  will  also 
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depend  upon  the  ability  of  the  surgeon  to  render  and  keep  such  wounds  ascpt: 
In  some  cases  tlie  task  is  easy,  in  some  impossible.  If  the  patient  conies  und 
observation  very  soon  after  the  accident,  the  eflFort  should  be  made  to  render  t 
wound  aseptic  by  vigorous  scrubbing  with  soap  and  water  and  repeated  done 
ing  with  sterile  salt  solution.  If  the  woimd  be  soiled  by  dirt,  grease,  and  otl 
filth,  turi)entine  and  jxjroxid  of  hydrogen  may  be  used  to  cleanse  the  raw  si 
face.  The  greatest  conservatism  should  be  practiced  and  every  eflFort  made 
save  the  limb.  The  development  of  fever,  infection,  cellulitis,  leucocytosis, 
odor  of  putrefaction  and  evidences  of  commencing  gangrene,  are  indications  i 
o[K»rative  measures  which  must  be  varied  to  suit  the  conditions  of  the  individi 
case. 

Injuries  of  the  Muscles  of  the  Upper  Arm. — Subcutaneous  injuries  of  1 
nmscles  of  the  arm  may  occur  from  external  violence,  as  from  blows  and  fal 
etc.,  or  from  muscular  action.  Degeneration  of  the  muscle  from  any  cauj 
inflammation,  disuse,  and  chronic  alcoholism  favor  the  occurrence  of  sn 
injuries.  ^luscular  strains  which  rupture  a  few  fibers  only  of  a  muscul 
belly  are  quite  common.  They  arise  most  often  as  the  result  of  violent  muscul 
eflForts,  such  as  throwing  a  stone,  attempting  to  lift  a  very  heavy  body,  or  so] 
similar  injury.  These  lesions  are  common  in  the  upper  extremity,  in  the  ba< 
and  in  the  leg.  They  cause  pain  and  some  disability.  They  should  l)e  treat 
by  firm  sup])ort  to  the  injured  portion  of  the  limb  and  not  by  prolonged  re 
The  use  of  the  limb  should  be  resumed  early,  though  gradually. 

Heunia  of  Muscles. — As  the  result  of  direct  injury,  muscular  violen 
or  from  disease,  the  fascial  sheath  of  a  muscle  may  be  ruptured,  and  such 
rupture  may  be  followed  by  protrusion  of  a  portion  of  the  muscular  Ix* 
through  the  rent  in  its  sheath.  Such  muscular  herniie  are  rare.  They  ha 
already  been  mentioned  when  describing  Injuries  of  the  Abdominal  Wall,  (f 
Vol.  I.)  The  symptoms  are  sudden  pain  and  a  feeling  of  weakness  in  t 
extremity.  The  physical  signs  are,  the  protrusion  of  a  portion  of  the  muse 
lar  belly,  which  forms  a  prominent,  soft,  sessile  tumor.  While  at  rest,  t 
tumor  is  readily  recognized;  when  the  muscle  is  passively  extended  the  tun 
disapj)ears.  When  the  muscle  is  put  into  moderate  contraction  the  tumor 
minishes  in  size.  When  strongly  contracted  against  resistance  the  tumor  d 
appears. 

Ruptures  of  the  Musci.es  of  the  Upper  Arm  by  Muscular  Action. 
The  biceps  is  more  often  ruptured  in  this  way  than  other  muscles.  The  lo 
head  of  the  biceps  may  be  ruptured,  less  often  the  short  head,  occasionally  t 
tendon  of  the  bleeps,  before  it  is  inserted  into  the  radius,  or  the  tendinous  ins 
tion  itself  may  be  torn  away  from  the  bone.  The  accident  has  usually  occurr 
from  violent  and  sudden  muscular  eiTort,  and  is  followed  at  once  by  sev( 
pain  at  the  upper  or  the  lower  portion  of  the  arm,  according  to  the  seat 
ru]iture.  There  is  iininediate  weakness  in  the  power  of  flexing  the  forearm  a 
in  the  ])ower  of  supination.  If  the  long  head  of  the  biceps  is  torn  the  shoulc 
tends  to  fall  downward  and  forward,  producing  in  some  cases  a  slight  part 
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'lislocation.     Upon  voliintarv  contraction  of  the  muscle,  a  soft  tumor  appears 

^'presenting  the  muscnilar  helly.     If  the  tendon  nf  tht»  hiceps  is  torn  away  from 

its  attachment  to  the  radius,  a  sudden  sliarp  pain  will  Ik*  felt  on  tlK*  front  of 

^/le  forearm  and  elbow,  the  power  of  ilexing  and  supinating  the  forearm  will  be 

diminished.      Usually   a  considerable  tumor   is   formed   on   the   front  of  the 

f«^ rearm  above  the  elbow,  which  becomes  harder  and  more  prominent  when  the 

''iceps  is  made  to  contract  and  moves  upward  toward  the  shoidder  at  the  same 

firne. 

I  operated  some  j'ears  ago  upon  a  man  who  had  received  this  injury  while 
tliTowing  a  heavy  shovelful  of  coal  into  a  cart.  He  felt  something  snap  in  the 
'"Cf^ion  of  the  elbow,  experienced  a  severe  pain,  and  found  himself  unable  any  longer 
tc>  use  the  shovel.  The  biceps  formed  a  considerable  tumor  on  the  front  of  the 
^<~*Tearm,  and  that,  together  with  the  disability,  as  above  descTibed,  rendered  the 
9  iaignosis  easy.  The  lower  end  of  the  tendon  wias  consideral)ly  frayed  out.  I  drilled 
t^smro  small  holes  through  the  tuberosity  of  the  radius  and  attached  the  tendon  thereto 
^>>*  means  of  heavy  catgut  sutures.  The  elbow  was  dressed  in  a  flexed  jx)sition  and 
tJic  patient  made  a  good  recovery.    There  seemed  to  be  no  loss  of  power. 

Ruptures  of  the  Triceps,  the  Coraco-hrach talis,  and  the  Brarhialis  Anticus 
ti save  occasionally  been  obsen'ed.  The  signs  and  sym])toms  are,  the  history  of  a 
'^^i^Jent  muscular  effort  followed  by  a  sudden  severe  pain  in  the  ruptured  muscle, 
ci  i  niinution  of  function,  sometimes  the  formation  of  a  hematoma,  the  presence 
^->:Fasoft  tumor  which  increases  in  size  when  suitable  voluntary  efforts  are  made, 
STich  as  put  the  ruptured  muscle  into  a  state  of  contraction.  The  diagnosis  of 
^1>«  anatomical  site  of  the  injury  must  be  made  from  the  character  of  the  dis- 
^>iility  and  the  situation  of  the  muscular  tiniior.  Tn  ad<lition  to  the  tumor 
^^^mied  l)y  the  contracted  muscle  a  corresponding  gap  may  be  detected  by 
r»^pation  at  the  point  of  rupture,  if  it  occurs  through  the  muscular  belly.  If 
^"     large  hematoma  forms  in  the  gap,  its  presence  will  be  less  noticeable. 

If  ruptures  of  tendons  arc  untreated  the  disability  is  ]ierman(»nt.  If  rup- 
txnTesof  muscles  are  untreated  a  mass  of  scar  tissue  will  be  formed  which  nu\y 
*"-*^  may  not  permit  some  use  of  the  muscle  and  will  be  j)alpable  as  a  firm  mass 
•^f  sear  tissue  at  the  site  of  the  rupture. 

Injuries  of  the  Blood-vessels  of  the  Upper  Arm. — The  diagnosis  of  open 

"^^^^unds  of  the  brachial  artery  can  Ixj  made  from  the  situation  of  the  wound 

^^d  the  occurrence  of  active  arterial  bleeding.     If  the  brachial  is  completely 

divided  in  an  open  wound,  death  from  lu^morrhage  will  (H»cur  vctv  quickly 

Pitiless  surgical  aid  is  at  hand.     If  the  vessel  is  merely  punctured,  here,  as  els(»- 

^fcre,  tliere  may  be  form'ed  an  arterial  hematoma,  and  this,  if  untreated,  will 

increase  in  size,  causing  sometimes  gangrene  of  the  limb  with  diffuse  infiltration 

•^niood  and  swelling,  or,  in  other  cases,  the  tumor  may  finally  rupture  with 

«tal  results.     The  occurrence  of  an  arfrriovrnous  aururism  has  l)cen  obs(»rved, 

tt elsewhere  stated;  chiefly  following  punctured  wounds  of  the  front  of  the  arm 

Mr  the  elbow,  but  also,  more  rarely,  lietween  the  elbow  and  the  shoulder.     The 
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sigus  and  syniptoins  have  l)een  sufficiently  (les(Til)ed  elsewhere,  hut  in  thi^ 
situation  xory  marked  dilatation  of  the  vvuia  of  the  foreann  and  hand  maz^ 
develop,  giving  rise  to  functional  disability  of  a  high  grade,  together  with  tl^< 
risk  of  accidental  wounds  of  the  dilated  vessels.  The  symptoms  of  arteriovenous* 
aneurism  in  this  situation  have  been  sufficiently  described  in  Vol.  I  under  tl  i 
head  of  Aneurism. 

Subcutaneous  injuries  of  the  upper  arm  may  rupture  the  brachial  arterj^ 
In  other  cases  the  violence  wilt  be  such  that  the  inner  and  middle  coats  cr~ 
the  vessel  are  torn  w^ith  resulting  thrombosis.  The  diagnosis  is  to  he  made  £ 
these  cases  from  the  situation  of  the  injury  and  from  the  absence  of  pulsatic:^ 
at  the  wrist.  A  certain  number  of  these  cases  proceed  to  gangrene  of  the  haiK 
or  forearm.  The  more  extensive  the  injury  to  the  other  soft  parts  of  the  linm 
the  more  likely  it  is  that  gangrene  will  occur. 

Injuries  of  the  Nerves  of  the  Tipper  Arm  and  Forearm. — (See  section  o: 
Injuries  of  Xerv^es.) 

Gunshot  Wounds  of  the  Upper  Arm. — In  battle,  gunshot  wounds  of  the  np])€^ 
arm  are  not  rare.  They  are  frequently  complicated  by  wounds  of  the  thoraci 
viscera  and  abdomen.  The  characters  of  the  w-ounds  produced  do  not  vary  i 
this  region  from  those  occurring  in  similar  tissues  in  other  parts  of  the  bod,^ 
A  few  jxiculiarities  only  may  be  here  noted.  The  modem  military  rifle  buller 
when  fired  at  ordinary  ranges  produces,  as  a  rule,  comminuted  fractures  of  tl:* 
shaft  of  the  humerus,  with  fissures  running  np  and  down  the  bone.  In  thi 
way  these  wounds  differ,  as  has  already  been  noted,  from  fractures  of  the  sof  ' 
spongy  ends  of  the  hone,  w^here  perforations  with  little  or  no  comminution  arr 
fairly  frequent.  Certain  differences  have  l^een  noted  in  the  effects  of  moder^ 
military  bullets  upon  the  shaft  of  the  humerus,  according  to  the  range.  J^ 
short  ranges,  while  the  bullet  is  traveling  very  rapidly,  the  humerus  is  brokt^ — 
and  the  surrounding  portions  of  bone  minutely  comminuted.  There  are  co-rrz 
respondingly  serious  injuries  of  the  soft  parts  of  the  limb  and  a  large  womi 
of  exit.  At  great  ranges,  on  the  other  hand,  the  comminuted  fragments  are  ( 
larger  size.  There  is  less  destruction  of  the  soft  parts  and  the  wound  of  ex2 
is  apt  to  \ye  smaller.  Gunshot  w^ounds  of  the  soft  parts  of  the  limb  merely 
present  no  syiecial  ]>eculiarities  which  have  not  been  mentioned  elsewhere.  (So-^ 
Gunshot  Wounds,  Vol.  I.) 

Severe  Contused,  Lacerated  Wounds  of  the  TTpper  Arm,  the  Besult  of  Blun 
Violence. —  In  cities  and  in  manufacturing  centers  severe  crushing  injuries  of  th^ 
upper  arm  are  quite  common.  They  occur  from  run-over  accidents,  by  heav;^ 
wagons  or  trolley  cars,  from  getting  the  hand  or  arm  caught  in  moving  belting,  o^ 
in  the  grip  of  geared  wheels;  sometimes  from  boiler  explosions,  or  explosion^ 
of  gunpowder  or  dynamite.  The  character  of  the  woimds  produced  vary  ir: 
severity,  from  more  or  less  complicated  laceration  of  the  soft  parts  of  the  limb  - 
through  compound  dislocations  and  fractures  with  extensive  crushing  an(f 
stripping  up  of  the  skin,  the  subcutaneous  tissues,  and  the  muscles,  to  actual 
tearing  away  of  the  entire  extremity  from  the  body.     Some  of  these  injuries 
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have  already  been  described  in  this  chapter  and  in  Vol.  I,  under  the  head  of 
Contused  and  Lacerated  Wounds,  and  some  of  them  have  been  mentioned  under 
the  head  of  Diseases  of  Wounds  in  the  same  volume.  A  few  additional  remarks 
are  here  added. 

The  diagnosis  of  these  injuries  is  usually  not  difficult.     Frequently  the  con- 
dition of  shock  is  well  marked,  and  the  surgeon  will  do  well  to  confine  himself 
at  first  to  the  control  of  hemorrhage  by  ligation  of  the  vessels  if  there  be  bleed- 
ing, and  to  thorough  cleansing  of  the  wounds.    The  question  of  amputation  can 
usually  be  decided  without  detriment  to  the  patient  by  the  delay,  until  after  he 
has  emerged  from  shock.     In  a  certain  proportion  of  these  cases,  though  the 
hemorrhage  may  be  stopped,  the  gravity  of  the  injury  is  such  that  in  spite  of 
every  effort  the  patient  does  not  survive.     In  case  of  survival,  the  rules  else- 
where laid  down  must  be  the  guide  as  to  treatment    In  general  it  may  be  said 
that  conservatism  persevered  in  until  the  indications  for  amputation  become 
plain  is  the  wisest  course.     It  is  often  surprising  how  well  these  complicated 
injuries  may  heal,  even  in  the  presence  of  fairly  severe  infection,  and  how 
u:<'ful  such  a  limb  may  be  after  it  is  healed,  though  at  first  its  usefulness 
appeared  to  be  hopelessly  destroyed.     The  surgeon  nuiy,  however,  err  in  the 
opposite  direction,  and  persevere  in  his  conservative  measures  until  the  patient 
^  in  a  condition  of  general  sepsis,  when  amputation  will  not  save  his  life.     Ex- 
perience in  these  cases  is  the  best  and  only  guide  in  selecting  the  moment  when 
amputation  ought  to  be  done.    As  has  been  elsewhere  stated  in  this  book,  severe 
contused  and  lacerated  wounds  with  destruction  of  large  arteries  may  not  bleed 
after  the  accident.     The  ends  of  the  vessels  may  frequently  be  seen  as  twisted 
cords  pulsating  in  the  wound.     Such  vessels  should,  of  course,  be  ligated,  if 
possible,  above  the  point  of  severe  contusion,  otherwise  sloughing  and  secondary 
kmorrhage  may  occur  at  a  later  date. 


CHAPTER   X 
DISEASES  AND  TUMORS  OF  THE  UPPER  ARM 

THE   SOFT   PARTS 

The  skin  and  siibeiitancoiis  tissues  of  the  upper  arm  are,  from  the  fr 
quent  injuries  to  wliich  the  hand  is  exposed^  jxjculiarly  likely  to  be  the  seat  < 
both  acute  and  chronic  infectious  processes.  Erysipelas  may  extend  upwai 
from  the  liand  and  forearm,  or  downward  from  the  head.  Lymphanfjids, — Tl 
arm  forms  a  part  of  tlie  avenue  along  which  infectious  processes  of  the  finge 
proceed  to  the  axillary  lymph  nodes.  The  more  violent  and  dangerous  fori 
of  septic  poisoning  are  by  no  means  rare  in  the  upper  arm.  They  f^illo 
infected  wounds  of  the  hand,  the  forearm,  or  the  elbow.  Sometimes  the  origin 
woimd  is  extensive,  sometimes  a  mere  pin  prick.  The  course  and  prognosis 
these  acute  infections  vary  here,  as  elsewhere,  wath  the  virulence  of  the  i 
oculated  microbes  and  wuth  the  powers  of  resistance  of  the  patient.  We  see  ( 
the  one  baud  the  most  violent  infections  recovered  from  (see  case  of  phlegmono 
inflannnation  of  the  arm  and  forearm  from  infection  of  the  olecranon  buri; 
Vol.  I,  page  78),  and  on  tlie  other,  fatal  infections  may  occur  from  a  triflii 
wound.  As  an  illustration  of  the  severity  of  a  septic  process,  originating  in 
comparatively  trifling  injury,  where  the  resisting  powers  of  the  patient  we 
feeble  and  the  infection  severe,  I  may  relate  the  following  case  which  w^as  und 
my  care  some  years  ago : 

A  stout  and  flabby  woman,  aged  thirty  years,  entered  the  hospital  with  tl 
following  history:  One  week  before,  she  had  cut  her  left  foreann  on  its  outer  su 
face,  midway  between  the  wrist  and  the  elbow,  with  a  broken  bottle.  The  v^ 
extended  through  the  thickness  of  the  skin  merely,  and  was  about  an  inch  in  lengt 
She  was  seen  by  a  ])hysician,  wiio  placed  one  or  more  sutures  in  the  wound  ai 
applied  a  dressing.  Infection  of  the  wound  followed.  She  was  brought  to  tl 
hospital.  Upon  admission  her  left  arm  and  forearm  were  greatly  swollen;  the 
was  a  wound  as  described.  The  stitches  remained  in  place,  and  the  surroundii 
tissues  were  under  much  tension.  There  was  but  little  redness  of  the  skin  in  tl 
vicinity  of  the  wound  edges.  Her  temperature  was  103°  F.,  her  pulse  125.  SI 
had  a  marked  leucocvtosis.  Fnder  anesthesia,  incisions  were  made  in  the  forean 
At  this  time,  from  the  elbow  to  the  wrist  along  the  outer  aspect  of  the  limb,  tl 
pu])cutane<)us  tissues  were  in  a  state  of  punileut  infiltration.  The  incisions  we 
extended  far  beyond  the  limits  of  apparent  infection ;  all  tension  was  relieved ;  t' 
patient's  arm  was  enveloped  in  a  dressing  wet  with  acetate  of  aluminum  solutio 
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fire  per  cent,  and  the  arm  was  suapentlr-d.  The  infections  proce^B  was  iiot^  liow- 
[ ever,  controlled.  At  tJie  rii*l  of  three  days  the  sfplif  fiymptonis  \nu\  grown  stfadily 
'he  upper  arm  was  sswolleii  as  far  as  the  eiavkle.  Inui^ious  giiowed  tliat 
ttot  only  the  i^iil»eiitaiit'rnis  ti^sueii,  l>ut  also  the  inlermusi-uJur  planes  of  the  upper 
«mj  were  the  seat  of  a  partly  Hui>purative,  partly  nee  rut  ie  process,  wliicfi  extemled 
^s  /«r  as  the  tup  ut  the  t^lioulder.  Auiputatitjn  at  the  fc^liuulder-joint  was  followed 
by  BO  inifiroveuient,  and  the  patient  died  profoundly  septic  three  days  later.     Media 

r'^KiiIated  frf)m  the  pus  Bliowed  pure  euHnres  of  Shiphyloeoeeus  pyogenes  aureus, 
ther  illustralive  cases  will  Ije  found  in  Vol.  I,  imder  Diseases  of  Wounds. 
Ljmipliangitis  of  the  ¥pper  Arm. — In  eases  of  lympljimfritis  extending  np 
the  ann  fnmi  infretiniis  of  the  hum]  and  fingers  we  *d'leu  (4iserre  inflanimatory 
^nlargeuient  of  the  eiihikil  t>r  epitroohlear  lymph  node,  situated  just  alHive  the 
Lititermil  eonflyle  of  tlie  Inirnerus,      In  many  cases,   after  snitalde  tnnitnient, 
jtlie  Ivniph  node  diminishes  in  size.     In  others,  an  abseess  nn^y  ocenr  at  thii» 
>mt,  and  in  still  others  localized  foci  of  suppuration,  snlwutaneons  in  situa- 
tion, may  develop  along  the  course  of  tlie  lymph  cluinnels  of  the  forearm  and 
Inlong  the  inner  asp-et  of  the  upfjc>r  arm,  ns  far  as  the  axilla.     The  red  slretiks 
Hfion  the  «kin  characteristic  of  lymphan|i:itis  are  prestnU.  in  the  earlier  stages, 
tnd  if  ah.scesses  are  developed,   they   are   readily   recognized   as   reil,   tender, 
painful  nodules  beneath  the  skin,  whieh  sooner  or  later  give  tlie  sigti  of  fluctua- 
tion.    In  former  years,  the  enlargement  of  the  cubital  lymph  node  was  deemed 
of  miiob  significance  in  the  diagnosis  of  early  syphilis.     While  this  gland  may 
K  l<^t  and  nsimlly  is,  enlarged  during  tlie  aelivc  stages  of  tbo  diseases  this  oecur- 
^l^Qre  IS   by  no   means   eharaeteristie.      In   fact,   any   infectious   iuHammatory 
prix«as  of  tlie  hand  or  foreann  may  lie  aftendcfl  by  enlargement  of  (his  glantl. 
I  Among  laU^ring  men,  whose  han^ls  are  conlin^ially  sulijected   to  traumatisms 
jtnd  flight  degrt*es  of  infection,  an  enlargement  of  the  ejiitrncblear  gland  of  a 
l^nroDic  character  is  the  ride  rather  than  tbe  c.\ee])tii>n,  and,  f*f  course,  in  those 
liears  no  necessary  relation  to  syphilis. 
OUtranon  Bursitis. — A  frequent  site  for  the  beginning  of  acute  infections 
PV^ticenes  of  the  np|>er  arm  is  the  bursa  njuunonly  found  over  the  olecranon 
I  of  the  ulna.     It  is  a  bursa  very  often  found  enlarged  among  tliosc  whose 
r^ociipations  render  it  necessary  for  them  to  rest  tlie  point  of  the  elbow  upon 
I  *>ftie  al)je<*t  wliile  tlicy  are  at  work  ( stonecutters).    The  presence  of  the  enlarged 
I  "Ursa  is  readily  recognized  as  a  smooth,  rounded,  ten,He,  elastic  swelling  over 
w  pi>int  of  the  elUiw,     When  acutely  infeeted  it  increases  in  size,  l>ecomes  red, 
^'^ider^  and  painful.     If  suppuration  oct^urs  the  abscess  formed  may  perforate 
^Wskin^  or  in  other  cases,  as  related  on  page  7**^,  Vol,  I,  {x^rforatirm  takes  place 
•okcutancously  and  may  lead  t(>  a  more  or  less  violent  infection  of  the  arm. 

Bony  Orowtlii  in  the  Muscles  of  the  IFpper  Arm*^ — Sometimes  in  tlie  course  of 

y*^  dijMrasc  known  as  myositis  ossificans  a  bony  deposit  occurs  in  one  or  other 

<rf  the  mu9cl(!s  of  the  upper  arm.      The  brachial  is  anticus  appears  to  be  a 

ite  site  for  such  growths.     In  other  instances  sTTiall  bony  masses  may  occur 

he  n^^ult  of  repeated  traumata  to  some  muscle.    Such  is  occasionally  observed 
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among  soIcHcm-s  at  the  insertion  of  the  deltoid.  In  other  instances  partial 
rupture  of  a  nnisele  by  a  single  trauma  may  result  in  the  formation  of  a  mai^s 
of  scar  tissue  within  the  muscle,  in  which  a  subsequent  deposit  of  earthy  salts 
takes  place,  or  later  the  fonnation  of  true  bone. 

Syphilis  of  Muscles  (Gummatous  Myositis). — The  muscles  of  the  upper  aTXW, 
notably  the  biceps  and  the  triceps,  are  not  very  infrequent  sites  for  develop" 
ment  of  a  gummatous  myositis  in  the  course  of  tertiary  syphilis.  The  tuirioi 
masses  thus  formed  may  be  diifuse  and  of  very  large  size,  or  more  circix  in- 
scribed. They  are  usually  very  hard,  and  not  infrequently  attached  to  ^lie 
bone.  If  developed  in  a  muscular  belly  and  not  too  deeply  attached,  they  \^'ill 
be  movable  from  side  to  side,  but  not  in  the  length  of  the  limb. 

This  form  of  gummatous  infiltration  has  many  times  been  mistaken  for 
sarcoma,  and  surgeons  have  sacrificed  limbs  under  these  conditions,  wh£<li 
might  have  been  saved.  The  diiferential  diagnosis  from  sarcoma  should  nr^ot 
be  very  difficult,  if  the  case  be  kept  under  observation  for  a  time.  In  case  oi 
doubt,  the  administration  of  mercury  and  large  doses  of  iodid  of  potassii^im 
will  be  followed  by  marked  improvement.  Wasserman's  reaction  for  syphi  lis 
may  also  be  tried;  and  recent  results  would  indicate  that  the  judgments  so 
obtained  are  fairly  reliable.  The  occurrence  of  the  Spirocheta  pallida  in 
tertiary  syphilitic  lesions  is  so  hard  to  demonstrate,  that  the  conclusions  dra  ^^^ 
cannot  be  at  present  regarded  as  entirely  reliable. 

Diffuse  Syphilitic  Myositis. — The  muscles  of  the  upper  arm  are  some  of  "t:he 
rarer  sites  of  tliis  affection ;  more  commonly  the  masseters,  the  stemo-mastc^  ^^j 
and  the  muscles  of  the  calf  are  involved.  The  affected  muscle  becomes  painf  ""^l 
tender,  rigid,  and  later  contracted.  If  untreated,  atrophy  of  the  muscle  w  ^^h 
more  or  less  marked  contracture  follows.  The  diagnosis  depends  upon  -tr^'^ 
symptoms,  as  above,  upon  a  syphilitic  history,  and  upon  the  beneficial  resia  1^* 
of  specific  treatment. 

Pyogenic  Infections  of  Muscles. — The  muscles  are  rather  infrequently  5^' 
vaded,  either  primarily  or  secondarily,  by  suppurative  process.  The  occurrer^^^ 
of  such  infections  is  favored  by  general  debility  and  by  the  diminished  po\v^^^  , 
of  resistance  which  occurs  as  the  result  of  acute  infectious  diseases.  Infectr^^  ^ 
wounds,  notably  of  the  contused  and  lacerated  type,  may  be  associated  wL  '^' 
localized  abscesses  or  diffuse  purulent  infection  of  muscles.  In  the  course  ^^ 
pyemia  metastatic  abscesses  may  occur  in  the  muscles.     (See  Pyemia,  Vol.  I.) 

Purulent  arthritis  with  perforation  of  the  joint  capsule  and  invasion  ^^-^ 
the  intermuscular  planes  may  secondarily  involve  the  muscles.  The  event  ^^ 
of  bad  omen.  If  a  muscle  forms  part  of  the  wall  of  an  abscess  cavity,  C  ^^ 
substance  may  be  invaded,  with  the  production  of  an  abscess,  or  of  necrot:  ^^ 
or  gangrenous  infection. 

Among  those  who  are  profoundly  debilitated  from  want  of  food  and  e^^^^^ 
posiire,  a  supj)urative  or  gangrenous  infection  of  the  muscles  with  multip^  ^ 
localizations  is  sometimes  observed.  The  disease  is  very  commonly  a  fatal  on^^^ 
The  muscles  most  often  affected  are  the  muscles  of  the  leg  and  thi^^,  of  tk^^ 
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upper  arm  and  of  the  shoulder  and  chest  The  patient  becomes  profoundly  ill 
with  great  constitutional  depression  and  the  general  symptoms  of  sepsis. 
Locally  the  affected  muscles  become  painful,  tender,  and  swollen.  Their  func- 
tions are  abolished.  Upon  incision,  abscess,  necrosis,  or  gangrene  of  the  affected 
muscles,  circumscribed  or  diffuse,  is  observed.  The  patients  quite  commonly 
die  before  the  lesions  in  the  muscles  are  fully  developed. 

Under  conditions  similar  to  those  described  in  the  preceding  paragraph, 
inflammations  of  the  muscles  in  various  parts  of  the  body  are  sometimes  ob- 
sened,  of  an  infectious  character,  not  ending,  however,  in  suppuration.  The 
patients  suffer  from  general  debility  and  from  pain  and  tenderness,  with  loss 
of  function  in  the  affected  muscles.  The  overlying  skin  l^ecomes  edematous. 
There  may  be  redness  of  the  skin  resembling  erysi|ielas.  •  In  other  cases  there 
will  be  a  macular  eruption  upon  the  skin.  In  the  more  severe  cases  there  will 
bean  elevation  of  temperature;  in  those  which  are  less  severe  fever  will  be 
absent.  In  the  cases  which  survive,  the  muscles  become  contracted  and  may 
undergo  complete  atrophy.  The  fatal  cases  usually  die  of  a  complicating 
broncho-pneumonia. 

Tuberculosis  of  the  Unscles. — ^Primary  tuberculosis  of  muscles  is  a  rare 
condition.  It  probably  is  never  strictly  primary ;  otlier  foci  of  tuberculosis  exist 
in  the  body.  The  affected  muscles  may  l)e  the  seat  of  a  diffuse  submiliary  or 
of  a  circumscribed  tuberculous  process.  In  a  good  many  cases  the  disease  has 
followed  trauma  to  the  muscles.* 

The  symptoms  of  the  disease  in  its  early  stages  are  not  very  distinctive. 
Pain  and  diminution  of  function  are  not  marked,  unless  the  process  is  diffuse. 
When  a  cold  abscess  forms  it  will  give  the  usual  symptoms  and  signs.  In  some 
cases  a  slightly  tender  nodule  may  be  felt  in  the  muscle,  movable  from  side  to 
side  when  the  muscle  is  at  rest,  but  not  in  a  direction  parallel  with  the  muscle 
fibers.  The  presence  of  other  tuberculous  lesions,  absence  of  the  evidences  of 
sjphilis,  and  the  use  of  the  aspirating  needle  established  the  diagnosis. 

Secondary  Tuberculous  Invasion  of  Muscle. — Muscles  may  be  invaded 
by  the  spread  of  tuberculous  abscess  from  bones,  joints,  lymph  nodes,  or  other 
fwi.  Abscesses,  cicatricial  contraction,  or  atrophy  of  the  muscle  may  thus  be 
produced.  Such  tuberculous  inflammations  of  muscles  are  observed  in  the 
extremities,  secondary  to  tuberculous  arthritis  and  with  some  frequency  also, 
blithe  psods  muscle  as  the  result  of  tuberculous  disease  of  the  bodies  of  the  spinal 
vertebra?. 

Tumors  of  the  Soft  Parts  of  the  TTpper  Arm. — The  various  forms  of  benign 
new  growths  are  occasionally  observed  upon  the  skin  or  in  the  subcutaneous 
tissues  of  the  upper  arm — ^lipoma,  fibroma,  angioma,  fibroneuroma,  the  last  in 
^he  course   of  cutaneous   nerves,   occasionally   other   forms.      The   malignant 

'  Um  and  de  Quervain  (Archiv  fur  klin.  Chir.,x\yi,  97)  made  a  careful  study  of  the  condition. 
The  lesion  of  the  muscles  may  result  in  atrophy,  or  in  the  formation  of  a  localized  tuberculous 
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epitheliomata  may  occur  upon  the  upper  arm  at  the  sites  of  scars,  chronic 
ulcerations,  wliether  tuberculous  or  syphilitic,  etc.      They  present  the  same 
characters  here  as  elsewhere.     The  sarcomata  are  not  especially  frequent  in  tVe 
skin  and  sul)cutancous  tissues  of  the  upper  arm ;  they  are  more  often  observ^^ 
in  the  muscles.     The  humerus,  as  will  be  noted  later,  is  one  of  the  favor  m.^^ 
sites  for  the  development  of  osteosarcoma.    When  sarcomata  develop  in  the  s«i=3^^ 
parts  of  the  upper  arm  they  exhibit  the  same  characters  as  in  other  regio^ciis. 
They  are  not  very  likely  to  be  confounded  with  any  other  form  of  new  grow  *  "th 
except  the  gummatous  infiltration  of  the  muscles  already  described. 

The  upper  arm  is  occasionally  the  seat  of  cirsoid  aneurism,  although  l^^ss 
often  than  the  hand  and  forearm.  The  condition  has  been  observed  as  a  qcm^^^' 
genital  condition,  usually  first  in  the  hand  or  forearm,  gradually  spreadi^^g 
upward  above  the  elbow. 

THE   NERVES 

Diseases  of  the  Nerves  of  the  Upper  Arm. — The  injuries  of  the  nerves  of  tl'^^^ 
upper  arm  have  l)een  described  under  Injuries  of  Nerves.    As  was  there  pointe^^^^ 
out,  these  injuries  may  be  followed  by  a  neuritis  beginning  in  the  injured  nerv 
and  spreading  upward  to  other  nerve  trunks,  until  many  are  involved.     I 
addition  to  the  traumatic  cases,  such  neuritis  may  follow  chronic  alcoholisn_  ^^^> 
poisoning  by  arsenic,  and  other  metallic  poisons,  depressed  states  of  health  froir:"'^'" 
any  cause,  or  general  infectious  diseases,  typhoid  fever  for  example.     Neuriti  -^^^ 
may  also  be  due  to  exposure  to  cold  and  wet  and  to  pressure  upon  the  nervi^  "^ 
trunks  from  tumors,  aneurisms,  disjilaced  bones  in  cases  of  fracture  or  disloca-^^' 
tion,  or  exuberant  callus  formation.     The  symptoms  are,  the  sudden  or  gradua       ^ 
onset  of  pain  of  an  annoying  and  distressing  character,  present  both  day  anc:^ 
night,  so  that  the  patient  is  unable  to  sleep  and  is  deprived  of  the  use  of  the 
affected  limb.     The  pain  is  greatly  increased  by  motion,  so  that  although  the 
muscles  may  not  be  actually  paralyzed  at  first,  the  patient  is  obliged  to  keep^" 
the  limb  quiet  on  account  of  rain.    There  is  extreme  tenderness  over  the  courses 
of  the  affected  nerves.     If  the  inflammation  is  severe,  paralysis  of  the  muscles 
supplied  by  the  nerve  trunks  follows  within  a  week  of  the  onset  of  the  symptoms,, 
and  in  the  course  of  a  fortnight  in  bad  cases  the  paralyzed  muscles  show  th^ 
reaction   of   degeneration.      In    addition,    there   are   subjective   sensations    of 
tingling  and  numbness.     In  severe  cases  there  may  follow  disturbances  in  the 
nutrition  of  the  limb  with  glossy  skin,  excessive  sweating,  interference  with  the 
growth  of  the  nails,  occasionally  the  development  of  herpes,  sometimes  of  trophic 
ulcers.     (See  Injuries  of  Xerves.)     When  the  neuritis  is  not  due  to  an  actual 
destructive  lesion  of  the  nerves,  recovery  takes  place,  but  only  after  a  long  and 
tedious  course — namely,  after  many  months.     When  the  neuritis  is  due  to 
actual  destruction  of  the  nerve  trunks,  as  described  under  Injuries  of  the  Nerves, 
the  prognosis  is  unfavorable  and  becomes  worse  the  nearer  the  seat  of  injury 
is  to  the  trunk.     (See  Injuries  of  the  Brachial  Plexus.) 
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Tunon  of  the  Nerves  of  the  Upper  Extremity. — Neurofibroma,  plexiform 
neuromay  and  the  so-called  malignant  neuroma,  in  which  the  nerve  trunks 
undergo  sarcomatous  degeneration  often  in  combination  with  myxoma,  are  all 
observed.  The  ordinary  fibroneuromata  developing  in  a  peripheral  nerve  trunk 
have  received  the  special  name  of  "  Tubercula  Dolorosa."  They  are  for  the 
most  part  fibromata  of  the  nerve  sheaths,  and  the  same  is  true  of  the  plexifonn 
neuromata,  except  that  the  lesion  is  in  this  case  more  diifuse. 

The  Circumscribed  Fibroneuromata    (Tubercula   Dolorosa). — Cir- 
cumscribed fibroneuromata  occur  in  the  course  of  the  individual  nerve  trunks. 
Tliey  form  small,  fusiform  or  nodular  swellings  in  the  course  of  the  nerve,  more 
often  in  the  subcutaneous  than  in  the  deeper  nerve  trunks,  though  they  may 
occur  in  the  median,  ulnar,  or  other  large  nerves  in  the  upper  arm.     They  are 
more  frequent,  however,  in  the  lower  arm,  wrist  and  hand.     The   sensory 
symptoms  are  more  marked  than  the  motor  symptoms.     Paralyses  are  rarely 
observed,  but  the  patient  suffers  from  spontaneous  pain,  referred  to  the  seat  of 
the  tumor  and  to  the  distribution  of  the  nerve,  often  combined  with  hyper- 
esthesia, or  abnormal  sensations,  such  as  tingling,  heat,  cold,  formication.    The 
fibroneuromata  are  frequently  multiple.      In  the  majority  of  instances  the 
symptoms  are  not  very  severe,  and  indeed  in  some  cases  may  be  entirely  absent. 
A  tendency  toward  great  increase  in  size  is  not  marked.    In  the  malignant  tyjxjs 
the  nerve  tumors  take  on  a  rapid  growth.    They  tend  to  spread  along  the  course 
of  the  nerve  trunks  and  to  form  here  and  there  considerable  masses,  sometimes 
w  large  as  a  hen's  egg  or  a  good-sized  apple.     The  subjective  symptoms  of 
the  malignant  neuromata  may  be  trifling  for  a  long  time.     After  the  tumors 
kave  reached  a  certain  size  and  have  caused  degeneration  or  destruction  of  the 
JKrve  fibers,  the  symptoms  are  practically  identical  with  those  just  described 
^(ler  the  head  of  Xeuritis — ^namely,  pain,  paresthesia*,  diminution  of  sensi- 
Wlity,  motor  paresis  or  complete  palsy,  together  with  trophic  disturbances  of 
the  entire  extremity.     The  malignant  neuromata  originate  more  often  in  the 
^ian  nerve  than  in  other  trunks. 

The  treatment  of  the  benign  neurofibromata  of  the  arm  will  depend  upon 
the  severity  of  the  symptoms  and  upon  the  particular  nerve  involved.  If,  as 
often  happens,  no  symptoms  are  produced,  the  tumor  may  be  let  alone.  If  pain 
Md  other  symptoms  are  prominent,  and  the  tumor  forms  on  a  superficial  nerve 
tnmk  whose  functions  are  unimportant,  it  may  be  excised.  If,  however,  an 
important  nerve  trunk  is  involved,  the  surgeon  must  bear  in  mind  that,  whereas 
some  of  these  tumors  are  placed  laterally  upon  the  trunk  of  the  nerve,  or  grow 
in  such  a  maimer  tliat  they  simply  force  the  nerve  bundles  apart,  and  may  be 
J^adily  removed  without  serious  injury  to  the  conducting  power  of  the  nerve, 
another  cases  a  dissection  of  the  tumor  from  the  nerve  tnmk  itself  is  impossible. 
The  situation  then  becomes  much  more  serious,  and  in  these  cases  it  will  bo 
necessary  to  weigh  the  advantages  of  removing  the  tumor  against  the  dis- 
advantages of  resection  of  the  nerve  followed  by  suture,  and  the  possible  per- 
nianent  destruction  of  function.    The  only  treatment  for  plexiform  neuromata 
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and  for  malignant  tumors  of  the  nerves  is  extirpation.  The  operation  will  oft^ 
be  of  necessity  very  extensive  and  the  function  of  the  nerves  thus  removed  av^x 
be  forever  abolished. 

THE   BONES 

Acute  Osteomyelitis  of  the  Hnmems. — ^The  signs  and  sjniiptoms  of  aci»  1 
osteomyelitis  of  the  humerus  do  not  differ  materially  from  those  observed  i 
other  bones.  (See  Acute  Osteomyelitis,  Chapter  V,  Vol.  I,  page  170.)  Th- 
humerus  is  less  commonly  the  seat  of  acute  osteomyelitis  than  the  femur  or  tlie 
tibia.  The  upper  portion  of  the  shaft  is  more  often  the  site  of  the  primary 
focus  of  infection  than  either  the  middle  or  lower  part  of  the  bone.  The  signs 
and  symptoms  resemble  those  already  described  in  Vol.  I.  Severe  septic  poison- 
ing is  present,  together  with  pain  and  loss  of  function  in  the  arm,  swelling  and 
extreme  tenderness  on  pressure  over  the  most  intense  area  of  infection.  If  the 
process  involves  the  epiphyseal  cartilage,  spontaneous  separation  of  the  head 
of  the  l>one  from  the  shaft  may  occur,  and  in  the  event  of  recovery  the  gro^vth 
of  the  arm  will  l)e  seriously  interfered  with.  The  arm  will  remain  permanently 
shorter  than  its  fellow.  Infection  of  the  shoulder-joint  is  less  common  than 
infection  of  either  the  hip  or  knee,  when  the  disease  occurs  in  the  femur  or  tibia, 
respectively.  In  children,  total  necrosis  of  the  shaft  of  the  humerus  is  some- 
times observed.  Subacute  and  chronic  osteomyelitis  of  the  humerus  is  not  very 
rare.     (See  page  183,  Vol.  I.) 

Tuberculosis  of  the  Shaft  of  the  Hnmems. — While  the  upper  and  lower  ends 
of  the  humerus  are  frequent  sites  for  the  lodgment  of  tuberculous  emlK)li  and 
in  these  situations  commonly  precede  tuberculosis  of  the  shoulder  and  ellx)w- 
joint,  respectively,  primary  tuberculosis  of  the  shaft  of  the  humerus  is  rare. 
When  olxserved,  it  occurs  as  a  distinctly  circumscribed  process,  either  in  the 
cancellous  tissue  of  the  bone,  or  l)eneath  the  periosteum,  or  in  other  cases  as  a 
more  diffuse  tulx^rculous  osteomyelitis.  The  latter  group  are,  however,  much 
more  frequently  due  to  an  extension  of  tuberculous  infection  from  near  the 
ends  of  the  bone.  The  diagnosis  depends  upon  the  formation  of  a  slow^ly  grow- 
ing nodule,  or  a  general  enlargement  of  the  shaft,  in  either  case  indicating 
infection  of  the  periosteum,  and  upon  the  formation  of  a  tuberculous  abscess 
having  the  characters  already  described  under  Tuberculosis  of  Bone. 

Syphilitic  Infections  of  the  Humerus. — Under  Diseases  of  the  Joints,  Vol.  I, 
we  have  already  mentioned  the  inflammations  of  the  epiphyseal  ends  of  the 
humerus,  which  may  occur  in  children  the  victims  of  hereditary  or  acquired 
syphilis.  In  the  acquired  syphilis  of  adults  the  humerus  is  not  an  uncommon 
site  for  the  formation  of  localized  gummata,  or  of  diffuse  gummatous  osteitis 
of  the  shaft  of  the  bone.  The  localized  gummata  in  this  region  are  not  very 
rarely  the  cause  of  pathological  fractures,  or  of  fractures  from  very  slight 
degrees  of  violence.  Here,  as  elsewhere,  the  syphilitic  process  may  be  of  a 
formative  or  destructive  type,  or  both  lesions  may  be  combined.    The  diagnosis 
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?^ade  by  tlie  foriiiation  of  a  slowly  prr^essive,  localized,  or  diffuse 

rgeiuent  of  the  bone,  by  the  presence  of  pain,  worse  at  niglit,  by  obtaining 

a  history  of  sypliiHs,  and,  wliere  doubt  exists  as  to  t!ie  cbaracter  of  tbe  process, 

by    the  administration  of  large  doses  of  iudid  of  pofrassinm  nnd  of  inercurj. 

The  X-rays  are  often  a  valuable  aid  in  these  cases. 

K        Tumors  of  the  Humema. — ^Tbe  linmerus  is  rather  a  common  site  for  the 

™^dev€-lupment  of  Initli  bcni|ni  and  maliHuaut  tnuxors.     Of  the  l>euign  forms  tlie 

bony  and  cartilairinuiis  tiim^irs  are  the  mi>st  common,  tlion^h  sume  of  tbe  latter 

are  malignant.     Of  the  maliiinant  new  growllis  tbe  various  forms  of  sarcoma 

are  obsi*rvLnl  with  cnuisiJeriddi*  fn'qiicncy,  e^nMnoma,  only  as  au  extension  froiu 

I  carcinoma  f>f  the  neigldioring  soft  parts  or  ns  a  metastatic  irruwrh. 
The  upper  end  of  the  hnmerns  in  tlie  neighborhood  of  the  epiphyseal 
cartilage  is  more  connnonly  the  p-int  of  origin  of  new  growths  of  all  kinds  than 
are  the  middle  or  lower  portirms  of  tbe  shufL 
ExcHONDROMA. — Cartilaginous  tumors  are  quite  frequently  observed,  most 
often  during  youth  and  ebildbrxid,  growing  from  tbe  npiMT  jiortion  of  tlje 
Iinmerus.  They  are  usually  benign  tumors  which  cease  to  become  larger  after 
their  possessor  has  reached  adult  life.  Their  most  connnon  point  of  origin  is 
at  the  junction  of  the  shaft  of  the  bone  with  its  epiphysis— that  is  to  say,  from 
the  epiphyseal  cartilage.  The  tvnnors  nuiy  reach  tlie  size  of  a  pigi'on's  egg 
merely,  or  less  eonimordy  the  size  of  an  adult  fist.  Tliey  are  readily  recognized 
'On  imlpation  as  hard  tumors  eonnected  with  the  brine^  painless  and  insensitive, 
^Hli  a  smooth  or  knobby  and  nnevcn  snrfaee.  Tbe  diagnosis  i\{  the  exact  char- 
*<*ter  of  tbe  gr(»wth,  whether  of  cartilage  merely,  or  of  cartilage  and  bone,  can 
he  neeurately  made  by  means  of  an  X-ray  picture. 

In  addition  to  tlie  benign  forms,  there  occur  cartilaginous  tumors  eonne<'ted 
^witli  the  hunienis  of  a  distinctly  malignant  character,  with  tbe  production  of 
''^^tastases  in  otlier  parts  nf  tlie  body.  8i>mo  fif  thi'sc  growths  are  purely  f*arti- 
s^iiious,  others  are  c(md*i nations  of  cartilage  witli  myxomatous  tissue,  and  in 
'*Il  others  they  are  combinations  with  sarcoma,  or  are  cartilaginous  tumors 
^"leh  have  undergone  sarcomatous  degeneration. 

Jvxo8To8ES.- — Bony  tnmora  may  originate  from  the  upper  pirtion  of  the 

ft,  or  from  fhe  ujh^t  ejiiphysis  (*{  the  Ininierus,     Tlic^y  may  consist  of  bone 

dy,  or  in  children  and  young  adults  tb4*y  are  frequently  covered  by  a  layer 

pf  hyaline  cartilage.     Their  origin  and  mtnte  of  growth  I'esemble  tliat  of  thr 

Rieiiipj  eartilaginons  tumors,  alivady  menti<jned.     They  are  scarcely  to  be  dis- 

ti*i|^uiHhed   from  the  purely  cartilaginous  growths,  excejit  by  the    X-rays,   or 

Juring  an  op* -rat ion  for  ihtdr  removal. 

The  »ymp(oms  jiroduced  by  bony  and  cartilaginous  tnmors  in  this  situation 
aTf^  due  to  their  me<'hauit*a!  pi'cseucH:*.  Tliey  may  interfere  more  or  less  with 
toe  muvenients  of  the  u|)|>ct  arm,  notably  with  abduction  and  rotation  of  the 
^^h.  If  they  press  upon  one  or  other  of  the  cords  arising  from  the  brachial 
W^M,  they  will  cause  neuralgic  pain  or  disturbances  of  s*:nsiit!*>u  and  motion 
'^i  the  parts  supplied  by  tlie  nerve  trunk  pressed  njM»n. 
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Bone  Cysts  of  the  Humerus. — Cystic  formations  are  occasionally  oV 
served  connected  with  the  huinenis.     They  frequently  follow  injury  and  slx^ 
usually  developed  beneath  the  periosteum.     The  contents  of  such  cysts  may     ^ 
serous,  blood-stained  serum,  or  fluid  blood.     They  originate  in  most  cases  fr<3it\ 
such  an  injury  that  the  periosteum  is  elevated  from  the  bone  by  an  effusi-ou 
of  blood.     The  periosteum  goes  on  to  the  production  of  a  bony  layer  whi^di 
finally  comes  to  form  a  tumor,  often  of  considerable  size,  sessile  upon  the  bor^e. 
The  shell  of  bone  may  be  very  thin  so  that  it  crackles  on  pressure,  or  quite  thi^*:?t 
In  December,  1908,  I  operated  upon  such  a  case  in  the  New  York  Hospital. 

The  patient  was  a  boy  of  sixteen,  who  had  received  a  blow  upon  the  front  of 
the  upper  arm,  about  three  inches  above  the  elbow,  one  year  before.  A  firm  tunr^-or 
had  gradually  formed  at  the  seat  of  the  injury,  and  when  I  saw  the  patient  it  1»  -^d 
attained  the  size  of  half  a  mandarin  orange.  The  chief  sjrmptom  complained  of 
was  pain.  The  tumor  was  hard,  sessile,  and  firmly  attached  to  the  humerus.  Ui>^=>n 
incision  the  mass  proved  to  be  a  bone  cyst  containing  about  an  ounce  of  bloo-^y 
serum.  The  wall  of  the  cyst  was  evidently  composed  of  a  thin  shell  of  bone,  whi  ^^h 
had  developed  from  the  periosteum.  The  surface  of  the  humerus  beneath  the  cy^^^ 
was  a  little  roughened,  but  otherwise  normal.  I  removed  the  bony  shell  with  a 
gauge  and  the  patient  made  a  prompt  recovery.  The  pathological  report  showed, 
that  the  tissues  removed  were  of  normal  structure. 

Echinococcus  cyst  of  the  humerus  is  an  occasional  localization.  Tl^^-^ 
diagnosis  can  only  be  made  by  the  operative  exposure  of  the  cyst  and  the  recogrrp-  *^' 
tion  of  booklets,  etc. 

Sarcoma  of  the  Humerus. — ^By  far  the  most  frequent  malignant  grow*^^*^ 
observed  in  the  humerus  is  sarcoma.     The  upper  portion  of  the  shaft  of  tk^^ 
bone  is  the  favorite  site  for  the  development  of  these  growths.     The  tumor  mai-^^— --" 
have  its  origin  in  the  medulla  of  the  bone,  or  from  the  periosteum.     All  tl^  """^ 
forms  of  sarcoma  have  been  observed  in  the  humerus.     The  disease  may  occi^ 
at  any  time  of  life,  but  is  more  frequently  observed  between  the  twentieth  an- 
fortieth  years  than  at  other  ages.     In  a  considerable  proportion  of  cases  th.^=^^ 
growth  follows  an  injury  to  the  bone,  and  yet  it  is  difficult  to  allege  with  eerr^ — ' 
tainty  that  a  direct  causative  relation  has  existed  in  many  of  these  cases. 

Though  the  sarcomata  vary  much  in  malignancy  here,  as  elsewhere,  it  ma^ 
be  said  in  general  that  sarcoma  of  the  humerus  is  a  very  fatal  disease.     Th^ 
less  malignant  forms  may  oc»cnr  and  grow  but  slowly ;  they  may  for  a  long  tim^ 
remain  inclosed  within  the  bone,  or  beneath  the  periosteum.     Under  such  cir- 
cumstances amputation  at  the  shoulder-joint,  or  even,  in  rare  cases,  the  mere 
removal  of  the  infiltrated  portion  of  bone  may  be  followed  by  cure.    In  others 
the  local  progress  of  the  disease  and  its  dissemination  throughout  the  body  are 
so  rapid  that  by  the  time  the  diagnosis  can  be  made  with  any  degree  of  proba- 
bility the  patient  is  beyond  hope. 

The  periosteal  sarcomata  are  somewhat  more  malignant  in  certain  cases  than 
those  having  a  central  origin.     The  jieriosteal  sarcomata  usually  grow  from  one 
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Icicle  of  the  tone,  tboitgli  in  other  i-asc^s  iIk^  entire  circumference  of  the  shaft  may 
>ii   be  involved,     A  shell  of  hone  frequently  continues  to  «ii rrounrl  the  new 
lgr<>\%^tli  for  some  timej  anJ  ihoB  mi  ovoiil  or  spitidle'8lia{)Ci(t  cnlsirgeiiiont  of  the 
lumenis  is  produced  of  variahle  size,  whidi  may  cruekie  on  firm  pal[iation. 
[be  central  sarromaia  may  or  may  not  ])r<rduce  expansion  <>f  the  heme.     In  .st'ine 
leh  expansit*n  will  slowly  or  niividly  imnir  until  a  very  lnrge  tumor  exists, 
ititig  the  ^liaft  of  the  hiunenis.     In  theye  cases  also,  layers  of  new  Imn© 
may  be  formed  l»y  the  periosteum,  or  lamella^  of  lione  i*einain  here  and  there 

Ithroiigbout  tlie  suhstance  of  the  tmnor.  These  latter  give  very  l>eautiful  X-ray 
pictures.  In  other  cases  no  enlargement  of  the  lione  oeeurs,  hut  the  intiltration 
of  tumor  tissue  pract*ed8  up  and  down  the  sliaft.  In  tliis  latter  gi'oup  the 
diagnosis  of  a  tumor  of  the  bone  will  often  not  be  made  nntil  either  a  spon- 

Itaneoiis  fracture  occurs  at  the  seat  *)f  greatest  destrnction  and  absorption  of 
bony  tissue,  or  a  fracture  from  some  very  trifling  vinlence.  The  various 
dtgenerafive  and  relroyressive  changes  take  place  in  the  sarcomata  of  the 
liunierus,  the  formation  of  eystlike  cavities  filled   with  blood  Iteing  the  most 

■  common-  Some  of  the  jyerkmleal  sarcomata  may  be  eitremeli/  vajifcular  and  may 
form  pubaling  tumors.  This  condition  was  formerly  described,  sometimes,  as 
an  aneurism  of  the  bone. 

After  the  growth  has  invaded  the  soft  jiarts  of  the  limb,  the  progress  of  the 
disettse  and  the  formation  of  a  large  tninor  are  nsually  extremely  rapid.  Such 
tumors  may  reach  the  size  of  an  adult  bead,  or  even  larger,  before  the  life 
of  the  patient  is  d€»stroyed.  In  tlic  eases  w*hieh  are  not  o|>c*rated  npin,  the  over- 
lying skin  l>eeomes  stretched  and  shiny.  Dilated  veins  may  l>e  seen  upon  its 
H  surface.  Perforation  of  the  skin  and  the  formation  of  bleeding,  f ungating 
^last-^es  of  soft  sarcouiiitous  tissue,  freipieiitly  ocriir  iluring  the  later  stages  of 
tin>  fJigease.  Death  results  from  dissemination  to  distant  organs— the  lungs,  the 
^ft^pine,  etc. — or  from  hemorrhage,  intoxication,  and  exhaustion. 

Diagnosis  of  Sarcoma  of  Ihc  Humerus. — The  early  diagnosis  of  sareonia  of 
^**e  humerus  is  not  always  easy.  The  patient  may  sutTer  from  a  dull  pain  in 
^^  upper  part  of  the  arm  which  may  lie  diagnosticated  as  muscular  rheumatism, 
^^^Uralgia,  or  some  oUier  simple  affection.  In  other  cases  a  diagnosis  of  peri- 
^titis  or  of  tnljterenlosis  nuiy  be  made.  The  diagnosis  of  an  infectious  process 
^  the  more  likely  to  be  made  if,  as  in  many  of  these  cases,  the  ])atients  develop 
tever  early  in  the  disease.  If  the  shoulder- joint  lie  early  involved,  the  diagnosis 
^'  tulierculosis  has  often  secuied  probaI>lc*  After  the  tumor  has  invfilved  the 
*>ft  parts  and  a  rapidly  growing  enlargcnnent  of  the  upper  arm  takes  place, 
w  diagnosis  will  be  simple,  but  will  often  Ije  made  too  late.  One  of  the  most 
Curate  means  of  making  an  early  diagnosis  is  a  carefully  taken  X-ray  picture 
*'t  the  affected  regii>n.  If  Wmy  enlargement  or  iHiny  destruction  be  |>resent, 
"^th  mil  show  with  great  clearness  upjn  the  photographic  plate,  and  though 
">**  picture  may  n<it  give  j)ositive  knowledge  of  the  exact  character  of  the  growth, 
T^  die  evidcncv  so  obtained  will  at  least  call  for  %'ery  serious  consideration, 
la  general,  the  rapidity  of  the  progress  of  the  disease  will  make  the  surgeon 
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suspect  its  malignant  character.  In  several  of  the  cases  which  have  come  und 
my  observation,  the  patients  having  suffered  merely  from  moderate  pain  in  tl 
upper  arm,  the  first  sifjtis  of  serious  mischief  luLve  been  spontaneous  fraciur 
of  the  humerus. 

Prognosis. — The  prognosis  of  the  less  malignant  forms  of  sarcoma  of  tl 
humerus — notably  of  the  encapsulated  tumors  originating  in  the  periosteum- 
is  not  abaohitely  unfavorable.  The  treatment  of  this  group  of  cases  may  evi 
be  conservative.  In  most  instances,  however,  nothing  short  of  amputation 
the  shoulder-joint,  or  in  other  cases  of  removal  of  the  entire  upper  extremit 
including  the  shoulder-blade  and  clavicle,  will  offer  any  hope  of  cure.  In 
go<xl  many  cases,  even  with  this  very  radical  treatment,  imdertaken  earl 
recurrence  or  dissemination  and  a  speedily  fatal  result  are  to  be  expected. 

Carcinoma  of  the  Humerus. — Carcinoma  of  the  humerus  is  observed  on 
as  a  secondary  or  metastatic  growth,  due  to  dissemination  of  a  carcinoma  < 
some  other  part.  In  cBvses  of  carcinoma  of  the  breast  the  humerus  may  1 
involved  by  dircH't  extension,  though  this  is  rare,  or  as  a  metastatic  prooec 
Cancer  of  the  Inuiierus  has  l>een  observed  in  a  number  of  instances,  Becondai 
to  carcinoma  of  the  thyroid  gland.  The  diagnosis  usually  presents  no  diflSculti 
in  the  presence  of  a  primary  growth  or  of  a  history  of  its  removaL  Tl 
symj)tom8  are  a  painful,  rapidly  progressive  enlargement  of  the  humerus,  wi< 
secondary  invasion  of  the  surrounding  soft  parts  by  harder  or  softer  canceroi 
tissue.  In  a  considerable  proportion  of  the  cases  the  first  symptom  has  bee 
spontaneous  fracture  of  the  humerus. 

CONGENITAL  DEFECTS  OF  THE  UPPER  EXTREMITY 

Oeneral  Remarks  on  Congenital  Defeott. — ^While  the  congenital  defects  oi 
the  upper  extrouiity  present  no  serious  diagnostic  difficulties,  most  of  them  beinj 
easily  recognized  by  inspection,  yet  the  author  believes  that  a  few  words  in 
regard  to  them  may  not  l)e  out  of  place.  The  limbs  of  mammals  are  rep* 
resented  in  the  lower  vertebrates,  such  as  fishes  by  fins.  The  base  of  the 
fin  contains  a  bone,  from  which  proceed  a  number  of  rays.  In  fishes  oi 
a  little  higher  order  the  rays  may  be  arranged  on  either  side  of  the  limb. 
This  early  tyjK?  of  an  extremity  is  modified  in  the  Mammalia  in  such  a  man- 
ner that  the  extremity  consists  of  four  segments.  The  uppermost  segment, 
uj>iK^r  arm  or  thigh,  contains  one  bone,  humerus  or  femur;  the  second  seg- 
m(»nt  contains  two  bones,  radius  and  ulna,  or  tibia  and  fibula,  respectively! 
the  third  segment  contains  the  carpus  or  tarsus;  and  the  fourth  segment  consists 
of  the  hand  or  of  the*  foot,  res]XH»tively.  Embryologically,  the  several  bones  aK 
rcj)resentod  by  cartilaginous  masses.  If  one  or  other  of  these  cartilages  fail 
to  l>e  produced,  the  limb  eventually  formed  will  be  imperfect.  Tf  no  cartilape^ 
are  formed,  rc^presonting  the  limb,  there  may  be  an  absence  of  the  entire 
extremity.  Such  a  defect  may  involve  all  four  extremities,  in  which  case  th< 
individual  U  bora  with  no  extremities  at  all,  or  it  may  involve  the  upper  03 
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ctremitics,  so  that  no  arms  arc  produced,  or  but  one  arm;  or  no  legs 
lueed,  or  but  one  le^.  In  the  \\])\yeT  extremity  the  defect  may  involve 
•e  limb,  or  the  humerus,  or  one  of  the  bones  of  the  forearm,  more  often 

the  radius  than  the  ulna,  or  the 
bones  of  the  hand  may  Ix)  de- 
ficient. In  some  cases,  merelv  a 
small  stump  ending  in  an  imper- 
fectly develope<i  hand  will  repre- 
sent the  arm,  in  which  may  te 
presented  some  small  amount  of 
function.  These  defwts  may  oc- 
cur in  any  ct)mbination.  Their 
diagnosis   presents   no   difficulties. 


?ovoKNiTAL  Deformity  of  tuje  Hand. 
New  York  Hoepital  collection.) 


I'lG.  100. — Congenital  Deformity  of  the 
Thitmd.     (New  York  Hospital  collection.) 


,  f»n  insiiection  or  pal])ati<>n.  After  the  bones  have  received  an  earthy 
nd  have  become  true  bones,  the  nature  of  the  defect  can  be  very  clearly 
•  X-ray  pictures. 

2  a  greater  number  of  cartilaginous  masses  are  formed  than  is  normal, 
y  lie  a  iiiulti])lication  of  the  extremities;  such  multiplication  may  in- 
>  entire  limb,  pnxlucing  an  extra  leg,  or  arm,  or  only  a  portion  of 
Tn  the  up]x>r  extremity  the  inrjst  couiuion  of  thes(»  latter  defects  consists 
Toduction  of  su]x^niumerarv  digits,  involving  the  fifth  finger  or  the 
lore  often  than  the  other  fingers.  (See  Fig.  100.)  Another  tyjK?  of 
5ry  common  in  the  hand  is  the  fusion  of  one  or  more  of  the  fingers 
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suspect  its  malignant  character.  In  several  of  the  eases  which  have  come  under 
my  observation,  the  patients  having  suffered  merely  from  moderate  pain  in  the 
upper  arm,  the  first  signs  of  serious  mischief  have  been  spontaneous  fractures 
of  the  humerus. 

Prognosis, — The  prognosis  of  the  less  malignant  forms  of  sarcoma  of  the 
humerus — ^notably  of  the  encapsulated  tumors  originating  in  the  periosteum — 
is  not  absolutely  unfavorable.  The  treatment  of  this  group  of  cases  may  even 
be  conservative.  In  most  instances,  however,  nothing  short  of  amputation  at 
the  shoulder-joint,  or  in  other  cases  of  removal  of  the  entire  upper  extremity, 
including  the  shoulder-blade  and  clavicle,  will  offer  any  hope  of  cure.  In  a 
good  many  cases,  even  with  this  very  radical  treatment,  undertaken  early, 
recurrence  or  dissemination  and  a  speedily  fatal  result  are  to  be  expected. 

Carcinoma  of  the  Humerus. — Carcinoma  of  the  humerus  is  observed  only 
as  a  secondary  or  metastatic  growth,  due  to  dissemination  of  a  carcinoma  of 
some  other  part.  In  cases  of  carcinoma  of  the  breast  the  humerus  may  bo 
involved  by  direct  extension,  though  this  is  rare,  or  as  a  metastatic  process. 
Cancer  of  the  humerus  has  been  observed  in  a  number  of  instances,  secondary 
to  carcinoma  of  the  thyroid  gland.  The  diagnosis  usually  presents  no  difficulties 
in  the  presence  of  a  primary  growth  or  of  a  history  of  its  removal.  The 
symi)tonis  are  a  painful,  rapidly  progressive  enlargement  of  the  humerus,  with 
secondary  invasion  of  the  surrounding  soft  parts  by  harder  or  softer  cancerous 
tissue.  In  a  considerable  proportion  of  the  cases  the  first  symptom  has  been 
spontaneous  fracture  of  the  humerus. 

CONGENITAL  DEFECTS  OF  THE  UPPER  EXTREMITY 

Oeneral  Remarks  on  Congenital  Defeots. — While  the  congenital  defects  of 
the  upper  extremity  present  no  serious  diagnostic  difficulties,  most  of  them  being 
easily  recognized  by  inspection,  yet  the  author  believes  that  a  few  words  in 
regard  to  them  may  not  be  out  of  place.  The  limbs  of  mammals  are  rep- 
resented in  the  lower  vertebrates,  such  as  fishes  by  fins.  The  base  of  the 
fin  contains  a  bone,  from  which  proceed  a  number  of  rays.  In  fishes  of 
a  little  higher  order  the  rays  may  be  arranged  on  either  side  of  the  limb. 
This  early  type  of  an  extremity  is  modified  in  the  Mammalia  in  such  a  man- 
ner that  the  extremity  consists  of  four  segments.  The  uppermost  segment, 
upjier  arm  or  thigh,  contains  one  bone,  humerus  or  femur;  the  second  seg- 
ment contains  two  bones,  radius  and  ulna,  or  tibia  and  fibula,  respectively; 
the  third  segment  contains  the  carpus  or  tarsus ;  and  the  fourth  segment  consists 
of  the  hand  or  of  the  foot,  respectively.  Embryologically,  the  several  bones  are 
represented  by  cartilaginous  masses.  If  one  or  other  of  these  cartilages  fail 
to  he  produced,  the  limb  eventually  formed  will  be  imperfect.  If  no  cartilages 
are  formed,  representing  the  limb,  there  may  be  an  absence  of  the  entire 
extremity.  Such  a  defect  may  involve  all  four  extremities,  in  which  case  the 
individual  is  bora  with  no  extremities  at  all,  or  it  may  involve  the  upper  or 
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lowipT  oxtremitif?,  so  tluit  no  arms  arc  prod  need,  or  but  one  arm ;  or  no  logs 
«re  produc!ed,  or  but  one  leg.  In  tlie  upficT  extremity  tlie  defect  may  involve 
the  entire  limb,  or  tlie  humerus,  or  one  of  tlic  V>ones  of  the  forearm,  more  often 

tlie  radius  than  the  irlna,  or  the 
bones  of  the  hand  nray  be  de- 
ficient. In  some  eases,  merely  a 
small  sfuiiiji  tMiding  in  an  imper- 
fectly developed  hjmd  will  repre- 
i^ent  the  arm,  in  which  may  he 
preserved  .some  small  anionnt  of 
function.  I'hcse  defects  may  oc- 
eiir  in  any  comliinatirm.  Their 
diagnosis   presents   no    diffieultic«, 


'*Q.   90.— f'0Xf3EN"lTAL    I H:  FORM  IT*'    OF   Tilt    Ha.XD. 

(New  York  llcK^pilal  colJecUoii  j 


I'iG.    iUO. CONGEPTTTATi     DrFOIiMITV    (*¥   mH 

THirMB.     (New  York  IIuspjlul  coUcctJmi.) 


r**  li  rule,  on  inspectitm  or  pali)alif>Ti,     After  iht-  bones  have  received  an  earthy 
[^••poijit  and  have  become  true  bones,  the  nature  of  the  defect  can  be  very  clearly 
rn  by  X-ray  pichires. 

When  a  ^eater  nimdier  of  cartila^finous  masses  arc  formed  than  is  n^irnial, 
*hi»Te  may  be  a  multijjlication  of  the  extrenutics;  such  multiplication  may  in- 
^'^•Ive  t\ye  entire  lindi,  prodiK^in^  an  extra  ley,  or  arrn,  or  only  a  portion  of 
^liiJik  In  the  np|»er  extremity  tlie  most  common  of  tli(*s*:^  hitter  defects  consists 
ID  the  production  of  suiwrnumerarv  dierits,  involvintr  the  fifth  Bn^^er  <>r  the 
thumb  more  often  than  the  other  fingers.  (See  Fig.  100.)  Another  type  of 
Jrfeet  Terr  common  in  the  hand  is  the  fusion  of  one  or  more  of  the  fingers 
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together.     Such  fusion  may  involve  the  bonos  or  the  soft  parts  merely, 
the  soft  parts  only   are   involved,    the   condition   prcnliiced   may   be 
"  webbed  "  fingers.     Whether  this  last  condition  represents  reversion 
a  former  type  I  believe  is  not  definitely  known,  but  such  may  wel 
case. 

Infants  may  be  l)orn  with  iiniK»rfect  extremities,  due  to  another 
namely,  by  constriction  from  anmiotic  bands^  or  jwssibly  also  by  constrici 

duced  by  the  umbili 
Such  bands  ma; 
the  child  to  be  be 
complete  amputati 
extremity,  or,  on  t 
hand,  the  constrict 
be  only  partial,  i 
case  the  function 
distal  part  of  the  1 
be  more  or  less  e 
interfered  with, 
congenital  def ormi 
result  in  disL 
These  may  occur 
elbow  of  one  or  bot 
The  dislocation, 
often  backward  tl 
ward,  and  the  ri 
affected  alone  mo 
than  the  ulna.  So 
the  deformity  is  I 
In  these  cases  thi 
lar  surface  of  the  1 
may  be  imperfect 
head  of  the  radi 
be  malformed. 

Congenital  Cubitus  Varus  and  Valg^. — Normally,  in  extension,  t 
arm  deviates  radially  from  the  axis  of  the  humerus  and  the  positioi 
extended  forearm,  as  referred  to  the  humerus,  constitutes  what  is  k 
"  the  carrying  function  "  of  the  arm.  Normally,  this  position  of  valgus 
marked  in  women  than  in  men.  In  the  latt(?r,  the  deviation  amounts  to 
one  and  nine  degrees.  In  women,  on  the  other  hand,  apparently  on  ac 
their  narrower  shoulders  and  broad  hi])s,  iho  deviation  amounts  to  froii 
to  twenty-five  degrees  (Iliibsclior).  The*  full  deve^lopment  of  the  nom 
tus  valgus  is  not  attained  until  adult  life.  Cul)itus  varus  as  the  i 
fractures  of  the  lower  end  of  the  humerus  will  l>c  spoken  of  under  Inj 
the  Elbow.     If,  during  intra-uterine  life,  one  of  the  condyles  of  th^  ] 


Fio.  101. — Congenital  DEFORMmr  of  the  Thumb,  Palbcab 
Aspect.     (Case  of  F.  W.  Murray.) 
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trndergoea  OBsification  sooner  tlian  tlio  oilier,  a  coDclition  of  eiilntiis  varus  or 

nlgUB  may  be  produced  at  birth  or  during  infancy,  so  that  the  arm  will  deviate 

to\«*ard  or  away  from  tlie  median  line  of  tlie  IhxIv  rei^pctively.     A  eoogeBital 

cubitus  varus  bas  also  been  observed  a.sso(-iated  with  relaxation  of  the  lateral 

lig-aments  of  the  elbow-joint.     It  is  very  rare  tliat  these  congenital  anomalies 

Ter|iiire  snrgieal  treatnieoL 

H        Congenital  Defects  of  the  Forearm. — Tiii]ierfeefc  development  or  entire  ab- 

^henee  of  the  radius  h  mneh  more  friMjuent  tiian  of  the  ulna.     The  deformity 

His  not  rarely  bilaterab    Associaled  witli  the  defect  of  the  ratlins  may  l>e  absence 

H  of  1  he  muscles  nf*on  the  radial  side  of  tlie  f«>reariii,  nntnhly  those  for  the  thumb 

H  aa«l  the  supinators,     Ahsenee  of  tlie  temhm  of  the  lung  head  of  the  biceps  also 

has  been  observed  in  combination  with  imperfect  development  of  the  radius. 

The  radius  may  lie  present,  but  inj perfect     In  tliis  group  of  cases  the  lower 

L    end  of  the  bone  is  usually  defective.     The  baud  deviates  markedly  toward  the 

B   ndial  side  of  the  forearm  and  the  muscles  of  tlie  thumb  are  frecjuently  im- 

■       perfectly  developed.     The  ulna  is  less  frequently  tlie  site  of  congenital  defects 


rro.  102. — Congenital  Deformitt  of  the  TMtJMa,     (Case  of  Di^,  F.  W.  Miirniy.) 


thin  tlie  radius.  Wlien  sneb  occur,  the  deformity  of  the  baiid  and  foreann 
tiias  jinMluced  will  be  the  ojiposite  of  that  deseril>pd — namely,  the  hand  and 
WTO  will  deviate  toward  the  ulnar  side.  Tlie  diagnosis  of  these  conditions  can, 
i«  already  stated,  usually  l»e  made  u]K»n  inspection.  The  exact  eonditiuns  of 
tie  bones  are  easily  displayed  by  means  of  X-ray  pictures. 

In  certain  cas<^**  <d'  congenital  defortiiity  of  \m\\i  the  upper  and  lower  ex- 
trmiities  there  is  an  increased  growth,  an  hyperirophij  which  may  involve  the 
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entire  extremity  or  only  a  part  thereof.     In  the  case  of  the  tipper  extrem 
such  hypertrophies  more  frequently  affect  the  fingers  than  the  remainder 


Fio.  103. — Case  of  Conoenttal  Deficient  Development  of  the  Flf^or  Muscles  of  the  Fin* 
WITH  Apparent  Contracture.  The  hands  shown  are  at  greatest  possible  extension.  {Cm 
the  late  Dr.  W.  Vought.) 

the  limb.     In  certain  cases  the  limb  is  simply  increased  in  size,  and  the 
formed  limb  in  its  growth  keeps  pace  merely  with  the  general  growth 

the     body.       In     anot 

group    of    cases,    howe^ 

the    hypertrophy    invo! 

especially  the  blood-vess 

In  tliese  the  growth  of 

vessels   and   of   the   en 

limb  may  be  so  rapid  a 

constitute  an  annoying 

even    dangerous    condit 

requiring  surgical  reliei 

amputation    or    other 

eration.     In  some  of  tl 

cases   the   hypertrophy 

fects     other     structure 

namely,    the    subcutane 

tissues,  the  lymphatic 

sels,    or    the    veins.      ' 

conditions    thus     prodii 

invade    the    borderland 

the   several   forms   of  i 

growth,     affecting     tl 

structures,     already 

scribed      under      Turn 

The  treatment  of  all  tl 

Fio.  104. — Clubbed  Fingers.  The  result  of  a  congenital  ^^„j:i.:^^«  :^  4^^^4.^r.^i 
defect  of  the  heart.  Patent  fon^men  ovale.  (New  York  fOndltlOHS,  if  treatmeni 
Hospital  collection.    Medical  service.)  called  for,  is  operative. 
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Congenital  Sefeots  of  the  Hand. — The  most  common  congenital  deformities 
of  the  hand  are  those  affecting  the  fingers.  The  fingers  may  be  increased 
or  diminished  in  number  or  in  size ;  there  may  be  fusion  between  two  or  sev- 
eral fingers,  or  one  or  several  fingers  may  be  imperfect  or  deformed.  The 
commonest  of  these  deformities  is  an  increase  in  the  number  of  fingers.  The 
formation  of  two  complete  hands  is  exceedingly  rare.  Increase  in  the  number 
of  fingers  is  usually  confined  to  the  finger  proper  and  more  rarely  involves  the 
nietacarpal  bones  as  well.  The  multiplication  is  more  common  upon  the  fifth 
finger  and  the  thumb.  The  most  common  type  is  the  formation  of  two  end 
phalanges.  Both  phalanges  may  articulate  with  the  first  phalanx,  or  the  super- 
numerary phalanx  may  simply  lie  subcutancously,  without  any  articulation. 
In  some  cases  the  two  phalanges  are  united  by  soft  parts  as  far  as  the  tip,  in 
others  they  are  more  or  less  forked.  (See  Figs.  100,  101,  and  102.)  The  num- 
ber of  additional  fingers  may  be  increased  to  five. 

Abnormal  fusion  of  the  soft  parts  between  the  fingers  may  be  so  complete 
tlat  the  hand  is  webbed  nearly  to  the  finger  tips;  in  other  cases  the  fingers 
a  re  forked  to  an  abnormal  degree,  so  that  the  hand  comes  to  resemble  the  claw 
of  a  crab.  The  thumb  and  the  fifth  finger  may  be  highly  developed,  while  the 
remaining  fingers  are  wanting,  or  in  other  cases  the  thumb  and  little  finger  are 
nonnal,  while  the  remaining  digits  are  fused  into  a  single  massive  finger.  In- 
asmuch as  these  deformities  of  the  hand  do  not  appear  to  depend  upon  any 
definite  embryological  data  and  cannot  be  interpreted  upon  genetic  grounds, 
ajid  gince  their  recognition  is  extremely  simple  upon  inspection,  they  possess  no 
^i^t  diagnostic  interest  As  has  been  already  noted,  defects  of  the  radius  or 
nlna,  respectively,  may  lead  to  marked  deformity  in  the  position  of  the  hand, 
lithe  radius  is  absent,  the  hand  will  assume  a  position  nearly  at  right  angles 
to  the  long  axis  of  the  limb  and  toward  the  radial  side.  If  the  ulna  is  absent, 
tlie  opposite  deformity  w-ill  be  observed. 


CHAPTER    XI 

INJURIES  IN  THE  VICINITY  OF  THE  ELBOW 

CONTUSIONS   AND    SPRAINS   OF   THE   ELBOW 

Contusions  in  the  vicinity  of  the  elbow,  which  do  not  involve  the  bones,  t 
nerves,  the  important  blood-vessels,  or  the  ligaments  uniting  the  bones,  posse 
no  peculiar  diagnostic  interest,  but  it  is  to  be  observed  that,  since  the  use  of  t 
X-rays  became  general,  fractures  of  the  bones  in  the  vicinity  of  the  elbow-joi 
have  come  to  be  recognized  in  many  cases,  which  formerly  would  have  be 
regarded  as  severe  contusions,  or  sprains  merely.  This  is  more  particulai 
true,  perhaps,  of  the  radius  than  of  the  other  bones.  While  fractures  of  t 
neck  of  the  radius  without  impaction  of  the  fragments  are  readily  recogniz 
on  suitable  palpation  and  manipulation,  such  is  not  the  case  when  small  fn 
ments  of  the  head  of  the  bone  merely  are  broken  off,  nor  in  the  rather  numero 
group  of  cases  in  which  a  fracture  takes  place  through  the  head  of  the  boi 
without  separation  of  the  fragments.  The  same  may  be  said,  to  a  lesser  degr 
of  fractures  of  the  coronoid  process  of  the  ulna.  Accordingly,  when  examini 
an  injury  of  the  elbow-joint,  which  seems  to  be  a  mere  contusion,  or  a  spra 
it  is  desirable,  when  the  injury  is  attended  by  much  pain,  swelling  and  lo< 
tenderness,  to  exclude  the  presence  of  fracture  by  means  of  X-ray  pictur 
As  has  already  l)een  many  times  stated  in  this  book,  the  fluoroscope  is  practica 
useless  for  the  diagnosis  of  these  injuries. 

Sprains  of  the  elhoWy  or  distortions,  as  they  are  sometimes  called,  are  p 
duced  by  various  kinds  and  degrees  of  violence,  such  that,  if  continued,  d 
hx-ations  of  the  joint  would  occur.  Thus  hyperextension  of  the  elbow  'w 
produce  laceration  of  the  front  portion  of  the  capsular  ligaments,  and  if  1 
violence  bo  continued,  a  posterior  dislocation  of  the  radius  and  ulna.  In  1 
same  way  adduction  and  abduction  will  put  the  lateral  ligaments  of  the  joi 
upon  the  stretch  and,  if  the  violence  be  continued,  produce  dislocation  or  fractu 
As  the  result  of  such  injuries,  the  elbow  is  painful ;  there  will  be  limitation 
motion,  and  the  pain  will  l)e  increased  when  such  passive  motions  are  ma 
of  the  limb  as  put  the  already  partly  ruptured  ligaments  further  upon  t 
stretch.  If  the  ligaments  are  largely  torn,  passive  motion  may  show  the  preser 
of  an  abnormal  degree  of  mobility  in  one  or  other  direction,  indicating  that  t 
ligamentous  structures  have  been  weakened.  The  joint  will  exhibit  a  greal 
or  less  degree  of  swelling.  In  some  cases  there  may  be  ecchymosis,  and  t 
formation  of  a  more  or  less  diffuse  hematoma  around  the  joint.  The  signs  ji 
254 
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mentioned  of  relaxation  or  weakening  of  the  ligamentous  structures  are  not 
as  commonly  observed  in  the  elbow  as  in  the  knee.  Failure  to  find  evidences 
of  such  weakness  does  not  exclude  the  presence  of  some  laceration  of  the  liga- 
ments of  the  joint.  Under  these  conditions,  if  the  limb  be  swollen,  it  may  be 
extremely  difficult  to  exclude  the  presence  of  fracture,  and  under  such  circum- 
stances it  is  desirable  to  confirm  the  positive  or  negative  diagnosis  by  means 
of  a  careful  X-ray  examination.  In  forming  a  prognosis  in  sprains  of  the 
I  ell)ow-joint,  it  should  be  borne  in  mind  that  the  after  results  are  not  always 
perfect.  This  will  be  especially  true  in  elderly  individuals  among  whom  a  cer- 
tain amount  of  stiffness  of  the  elbow  may  long  j)ersist,  or  may  in  exceptional 
oases  be  pennanent. 

FRACTURES   m   THE   VICINITY   OF   THE    ELBOW-JOINT 

From  a  diagnostic  point  of  view,  fractures  of  the  bones  entering  into  the 
elbow-joint  have  always  possessed  an  especial  interest  for  surgeons.  The 
rec(^ition  of  the  exact  nature  of  the  injury  to  the  bones  and  the  character  and 
extent  of  the  displacements  in  cases  of  fracture  may  be  easy  by  ordinary 
methods  of  examination,  or,  on  the  other  hand,  exceedingly  difficult.  The 
recognition  of  the  lesions  and  their  correction  are  very  imj)ortant  from  a  prog- 
nostic point  of  view.  The  elbow  is  a  very  important  joint  and  uncorrected  dis- 
placements of  the  bones  forming  it  often  result  in  marked  disability,  and  for 
certain  occupations,  in  serious  incapacity.  The  diagnosis  then  of  these  injuries 
assumes  a  peculiar  interest.  It  is  true  that  at  the  present  time  the  nature  of 
tbe  injury,  the  character  of  the  displacement,  etc.,  can  all  l>e  recognized  and 
demonstrated  by  the  use  of  the  X-rays  in  a  manner  formerly  impossible.  The 
indications  for  treatment  may  thus  be  made  much  clearer  than  was  possible 
lefore  we  possessed  this  means  of  accurate  diagnosis.  By  inspection  and  palpa- 
tion alone  it  is  often  extremely  difficult,  or  even  iinjx)ssible  in  the  jiresence  of 
marked  swelling,  to  recognize  with  certainty  the  character  of  a  fracture  near 
tie  elbow-joint,  and  in  some  cases  to  detect  the  presence  of  a  fracture  at  all. 
:  The  exact  nature  of  the  displacements  may  also  be  hard  to  make  out,  and, 
further,  the  questions  of  whether  such  displacements  have  been  reduced  and 
whether  the  retentive  apparatus  has  kept  them  reduced,  may  be  difficult  or  im- 
possible to  answer  by  ordinary  means.  The  X-rays  answer  all  these  questions 
clearly,  and  are  indeed  an  invaluable  aid  in  diagnosis.  It,  nevertheless,  behooves 
the  surgeon  to  be  thoroughly  familiar  with  the  normal  anatomy  of  the  elbow- 
joint  and  with  the  signs  and  symptoms  of  the  various  types  of  fracture  which 
occur  in  this  vicinity.     The  X-rays  are  not  always  at  hand. 

In  examining  injuries  of  the  elbow  the  caution  already  given  elsewhere 
applies  with  peculiar  force — ^namely,  that  in  every  instance  the  relations  of  the 
hfjnv  points  in  the  vicinity  of  the  elbow-joint  should  be  studied,  both  upon  the 
injured  and  upon  the  sound  limb,  so  that  the  two  can  be  compared.  The  four 
bony  landmarks  whose  relations   are   imp<^)rtant   are   the  epicondyles   of  the 
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huiiierns,  external  and  internal ;  the  tip  of  the  olecranon  process  of  the  nlna, 
and  the  head  of  the  radius.  The  epicondyles  of  the  hnnienis  and  the  tip  of  the 
olecranon  form  the  apices  of  the  angles  of  an  equilateral  triangle  when  the  arm 
is  flexed  to  a  right  angle.  When  the  arm  is  extended,  these  points  lie  in  a 
straight  line.  The  head  of  the  radius  lies  below  the  external  condyle  in  the 
direction  of  the  wrist  and  separated  from  the  condyle  by  a  distance  of  from  one 
half  to  three  quarters  of  an  inch.  By  placing  the  thumb  upon  the  head  of  the 
radius  and  making  motions  of  pronation  and  supination  at  the  wrist,  the  out- 
line of  the  head  of  the  radius  as  it  rotates  l)eneath  the  thumb  and  its  continuity 
with  the  shaft  of  the  bone  may  be  determined.  In  examining  the  elbow  also, 
the  normal  radial  deviation  of  the  axis  of  the  forearm  during  extension  as  com- 
pared with  the  axis  of  the  humerus  should  be  borne  in  mind.  In  examining 
serious  injuries  of  the  elbow-joint,  notably  in  children,  among  whom  they  are 
very  frequent,  it  will  be  often  necessary  to  give  a  general  anesthetic. 

Among  the  most  imjK)rtant  injuries  in  the  vicinity  of  the  elbow-joints  are 
the  fractures  of  the  lower  end  of  the  humerus.  For  purposes  of  description,  it 
is  customary  to  group  these  fractures  under  the  heads  of: 

1.  Fractures  Above  the  Condyles  at  the  Junction  of  the  Shaft  with  the 
Lower  End  of  the  Bone,  Supracondyloid  Fractures. — The  fracture  passes  across 
the  lower  broad  part  of  the  humerus  transversely,  or  obliquely,  and  the  line  of 
fracture  may  or  may  not  open  into  the  ellK)w-joint. 

2.  Fractures  of  the  Internal  Condyle. — In  these  the  line  of  fracture  runs 
from  the  internal  border  of  the  bone  through  the  condyloid  ridge  downward  and 
outward,  entering  the  joint  somewhere  ujwn  the  articular  surface  for  the  ulna 
or  even  a  little  external  to  it. 

3.  Fractures  of  the  External  Condyle. — The  line  of  fracture  begins  upon 
the  outer  border  of  the  bone  and  extends  downward  and  inward  to  the  articular 
surface. 

4.  Fractures  of  the  External  Epicondyle. — The  fracture  consists  of  the 
chipping  oflF  of  a  minute  iK)rtion  of  bone  above  the  external  condyle,  the  line 
of  fracture  not  passing  into  the  joint. 

5.  Fracture  of  the  Internal  Epicondyle. — The  line  of  fracture  passes  some- 
where through  the  base  of  the  internal  epicondyle,  and  is  extra-articular. 

6.  Intercondyloid,  the  so-called  T  and  Y  Fractures. — ^The  fracture  involves 
separation  of  both  condyles,  frequently  with  comminution  of  the  lower  end  of 
the  shaft ;  the  injury  is  usually  very  severe  and  due  to  great  degrees  of  violence. 

7.  Separation  of  the  Lower  Epiphysis  of  the  Humerus. — The  line  of  frac- 
ture passes  through  the  epiphyseal  cartilage  and  follows  it. 

8.  Fractures  Exclusively  Through  the  Articular  Surface  of  the  Lower  End 
of  the  Humerus.^ 

Supracondyloid  Fractures. — Supracondyloid  fractures  are  more  frequent 
during  childhood  and  youth  than  in  later  years.     The  line  of  fracture  passes, 


*  (Modified  from  Stimson's  classification.)    L.  A.  Stimson,  loc.  cit.,  p.  242,  1907. 
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jh.   the  niajoritj  <^f  in^^tances,  obliqndy  from  lioluiul  (lo^nward  antl  forwanl. 

Thik  tvjje  of  frarhirp  was  fulleil  l»y  IvrwlK-r  iiii  **  exirnsioji  frneiiirCy-  l>ocaiij*e  it 
[jfx^silile  tn  |»rnclii*"r'  it  In  liv|M?n'Xtensioii  «>f  the  <»llwnv-j<»iiit,  tlioiigli  tlii?^  iiiode 
production  is  doobtlf^^s  rare.     Usually  tlie  fnieUire  occurs  as  the  result  of 


*^-    105. SrPRACONDTLOlD        FlO*     106. — ^EXTERNAl.     ASPKCT        FlO.     107. ANTERIOR    VlEW    OF 

_f  »ACTirRK  or  TifK  Left  HtJ-  or    StrpiiAeoKDyi,oiD    Fiial-  Sui»kAC*)N[>ixoiT*    FHAcrtiiUB 

ExteOiftion  fmcture,  TtTHE  ahown  m  Fio,  105.  siRmN  jn  i'jti.  HJ5. 


^*Ilfi   Upon   the   outstretclied    hand    when    the   arm    is   ahdiicted.      With    this 

P^^^^hanism  the  fracture  can,  of  course,  occur  only  if  the  anterior  ligameuts  of 
^  ji^int  are  stronger  than  the  l>one.  If  the  ligament  ruptures,  a  {xisterior  dis- 
Hteation  is  pro<hiced.  The  degree  of  ohli^juity  nf  the  line  nf  fracture  varies  in 
different  erases.  Often  the  lower  end  of  the  u]i]ier  fra^uent  ii^  sharp  and  pro- 
jWfs  forward,  i^o  tlmt  it  may  penetrate  the  museles  and  lie  lienrath  the  skin  in 
the  flexure  of  the  elbow.  Tbia  is  the  ujore  common  form  of  fracture.  In  the 
16 
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less  common  form  the  line  of  fracture  runs  from  the  anterior  surfae 
humerus  above  the  eH)o\v-joint  downward  and  hackward.  It  was  chart 
by  Kocher  as  a  ''  flexion  fracfurr.^^  Whereas,  in  tlie  former  group,  tl 
fragment  is  displaced  backward  and  somewliat  vpwardy  in  tlie  flexion  1 
the  displacement  is  forward  and  upward^  though  it  is  not  apt  to  be  so 
a  displacement  as  in  the  former  variety.    In  both  forms,  angular  displ 


FlO.       108.   SURAPC0NDY1.0ID 

Fracture  of  the  Hkiiit 
IIuMERiTH.  Flexion  fructure. 
I.ine  of  fracture  high.  In- 
ternal view. 


Fio.  109. — Anterior  View  of 
Fi(».  108.  Flexion  fracture 
of  hunieru.s. 


FlQ.    110. EXTERNAI 

SrPRACONDYLOID 
SHOWN   IN    Fl«      It 


may  be  marked.  Flexion  fractures  may  occur  from  direct  violence  ap 
the  posterior  surface  of  the  ulna  in  the  direction  of  the  long  axis  of  the  h 
It  is  highly  imjiortant  to  distinguish  these  two  fonns  of  fractuix?,  an( 
to  the  different  characters  of  the  displacements  this  can  usually  be  done. 
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In  the  extent i*>ii  frartureg  the  Ifnvcr  frai^ient,  together  with  the  Iwnies  of 
forearm,  are  displumed  backward.  In  typical  cases,  insf>eetiou  of  the  limb 
from  the  side  exhibits  a  posterior  angidar  *Ieformity.  The  two  bony  fragments 
Tonn  an  obtuse  angle  with  the  ajtex  direeted  forward  and  the  defrmnity  is  one 
jdbich  suggests  a  jH^sterior  dislocation  of  the  bunjeriis.  The  diisloeatiou,  how- 
■it*r,  can  readily  be  excluded  upon  observing  that  the  normal  relations  of  the 
condyles  to  one  another  ami  to  the  olwranfm  jiroecss  are  preserved,  as  well  as 
It  the  head  of  the  radius  is  in  normal  relation  to  the  external  condyle. 


k  1*10,  lllr — ^SuFRAcoNOTLOio  FHACTtTtiK  or  THE  HrMEiiTtt.     FlexioD  fracture.     X-ray. 
(New  York  Hospitiil  collecliuu.) 


lEexanuning  the  relations  of  the  hniiy  parts  alwjut  tlie  elUnv  and  eumparing 

two  limbs,  a  convenient  method,  which  is  applicable  to  many  cases,  witbiut 

gi'Beral  anesthetic  and  in  all  eases  with  such,  is  to  have  the  patient^s  hands 

placi'd  npon  his  forehead  with  tlie  elbows  flexed  and  projecting  forw^ard.     They 

Itiiav  lie  held  in  tliis  pM-»Hiriun  by  an  assistant,  wliile  tlie  snrgeun  compares  by 

^ft^peeticm  and  pnlpntion  the  ndiitiims  of  the  Ixmy  parts  about  the  elbows  of 

thfctwo  sides.     The  thinidi  and  niiddlr^  tiTrsrer  of  eitlier  band  may  be  pla<'ed  upon 

Ine  external  and  internal  condyles,  resikc^^tively,  wldle  tlie  forefingi^'T  palpates 

I  '^  tip  of  the  olecranon  process*     A    T'sha|)ed   or    Y-shajied   fracture,   or   a 

Incture  of  either  condyle,  may  be  excluded  by  finding  that  the  condyles  cannot 
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moved  one  tiik>ii  tlie  otlior  and  tliat  conii)i'ession  of  the  condyles  toward  on* 
/another  does  nnt  cause  pain.     The  general  symptoms  and  signs  of  fracture  arc 
/all  present.     There  is  loss  nf  active  motion,  passive  motion  is  painful,  pressuri— 
upward  ujkju  the  ohn-ranon  process  causes  pain,  and  if  the  condyles  are  graspc(H 
in  one  hand,  while  the  shaft  of  the  humerus  is  held  in  the  other,  the  condylcs&- 
can  he  moved,  indei»en(lently  (»f  the  shaft,  from  heforc  backward  or  laterally, 
and  at  the  same  time  cre])itation  can  usually  Ix?  elicited.     The  elbow  is  usually 
notably  swollen  and  the  swelling  is  e([ually  diffused.     Ecchymosis  is  a  connnon 
sign  present  after  some  hours  or  a  day.     In  the  ejclcnslon  fractures  it  is  usually 
I)ossible  to  feel  the  sharp  lower  end  oi  the  upjx^r  fragment  in  the  flexure  of  the 
elbow.     Local  tenderness  can  be  detected  by  pressure  with  the  finger  along  the 
outer  or  inner  border  of  the  humerus  just  above  the  elbow-joint,  and  in  some 
cases,  if  the  swelling  be  not  t(X)  great,  an  irregularity  in  the  outline  of  the  bone 
may  be  detected  in  this  situation. 

A  very  imiK)rtant  (h»formity  which  may  cause  subse<pient  disability  is  an 
angular  rotation  of  the  1ow<t  fragment  toward  the*  ulnar  si<le.  This  "cubitus 
varus  "  is  not  infre(pu»nt  as  the  result  af  these  fractures.  It  is  probably  caused 
by  improju'r  dressings  during  the  treatment.  Its  imiM»rtanec  has  lx?eu  especially 
dwelt  ui)on  by  L.  A.  Stimson.^ 

An  important  displjurnicnt,  apparently  due  in  ]>art  to  the  dressing,  to  the  suj)- 
I>ort  of  the  linil)  hy  a  sling  under  the  elhow,  aided  jjerhaps  by  muscular  contraction, 
or  primary  disphueuiout  in  a  fracture  by  adduction,  is  the  angular  lateral  devia- 
tion of  the  lower  fragment  with  the  aj)ex  directly  outward.  The  deformity  of  the 
elbow  which  results  is  very  noticeable  in  extension  and  has  usually  been  attributed 
solely  to  the  ascent  of  the  internal  condyle  after  its  fracture,  but  there  is  good 
reason  to  believe,  I  think,  that  it  is  nuich  more  frecjuently  the  result  of  a  supra- 
eondyloid  fracture  followed  by  this  angular  displacement. 


In  th(^  cases  in  which  the  line  of  fracture  runs  obliquely  from  above  and  in 
front,  downward  and  backward,  the  signs  of  fracture  as  described  will  all  be 
present,  but  the  deformity  will  be  less  marked.  There  is  no  posterior  displace- 
ment. The  vessels  and  nerve  trunks  may  be  injured  in  supracondyloid  frac- 
tures, an<l  yet  these  accidents  do  not  occur  as  frequently  as  might  be  expected 
from  the  characti'r  of  the  injury. 

Fractures  of  the  Internal  Condyle. — AVhei-eas  supracondyloid  fractures  are 
very  common  among  children,  fractures  of  the  internal  ctmdyle  arc  less  so. 
They  are,  however,  fairly  commtm  among  adults.  The  line  of  fracture  runs 
from  the  internal  border  of  the  bone  downward  and  outward  to  end  somewhere 
uix)n  the  trochlear  surface  or  even  at  or  l>eyond  its  internal  border  in  the 
ca]u"tellum.  The  fracture  may  be  produfH^l  by  violent  al)duction  or  adduction 
of  the  arm,  tearing  away  or  jmshing  away  the  internal  condyle,  res]ieotivcly ; 
more  eoumionly,  however,  the  fracture  is  caused  by  dir(»et  violence,  as  from  falls 


<f » 


»  L.  A.  Stimson,  1<k.  cit.,  p.  242,  1900. 
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^l^m  tlie  elWiw,  the  forre  being  transTiiilttMl  diivet  tbruiigli  tlie  con«lyles  or 
^itKngh  the  meJiinn  of  the  olecranon.  The  eharucter  of  the  displacement  is 
va^i^j^  In  the  fnietiires  produced  liy  falls  iijinn  the  elboWj  or  bv  violent  ad  due- 
J* ^ti  of  the  forearm,  tlie  disi>hR*cment  will  be  upward  nnd  inward,  or  upward, 
***M'«rd  and  backward.  In  tbe  fractures  caused  by  trat-rinn  and  abduction  of  the 
^^tta^  the  displacenient  mav  be  duwn- 
Ird,  The  dc^greo  of  dii^placcmont  va- 
ries in  extent,  largely  depcn<ling  upon 
"'^Ijether  the  radius  is  at  the  same  time 
dislocated.  If  not,  tbe  idna  remaining 
attached  on  the  one  hand  to  tbe  CM)n<lyle, 
on  the  atJier,  to  the  radius,  tbe  fragment 
cftnnot  be  very  greatly  displaced.      If 


Fiol  112. — St'pJiAroNDTiy*iin  Krac-titbeuk  nit  Low- 
um  Fjfi>  or  niK  ntrMi!;KUfi.     {Sew  York  Uospiial 
X-my.) 


FlO.  113,— FUACTlTlEOrTHE  I  NT  ^ 
OF  THK  1 1 1  M  K  It  I'H,       (  New  V  n  J 

lectiotu     X-ray.) 


ftVLE 


the  Ttditiii  is  dislocate*!,  the  fragment  of  the  humerus  may  be  markedly  dia- 
plioed  backward,  together  with  the  ulna,  so  that  at  the  first  glance  the  appear- 
ance may  closely  res*-uible  a  pisterior  dishwation  of  both  hrmes  (if  the  forearm, 
lit  same  cases  a  rotary  displacement  of  tbe  fragment  has  been  observed.  The 
fragment  may  also  W  sharply  tilted  forward.  In  the  last  two  forms  of  dis- 
pjaoexncut  the  reduction  is  often  very  ditticult  and  may  require  an  incision 
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and  direct  replacement.  In  tliis  fracture  also  the  occurrence  of  cubitus  varus 
as  a  late  r(\sult  is  ])y  no  means  uncommon.  In  these  cases  it  is  ])roduced  h\  the 
support  of  the  ellM)\v,  exercising  upward  pressure  uix)n  the  fragment  through 
the  medium  of  the  ulna,  or,  as  suggested  by  Stimson,  in  some  cases,  where  the 
fracture  occurs  in  young  j)ers(ms  before  the  full  development  of  the  bone,  it 
may  be  due  to  interference  with  the  growth  of  the  internal  condyle  as  the  result 
of  the  injury. 

The  diagnosis  of  fractures  of  the  internal  condyle  is  usually  not  difficult. 
There  is  loss  of  function,  pain,  uniform  swelling  about  the  elbow-joint.  The 
relation  between  the  olecranon  and  the  internal  epicondyle  is  preserved.  X'suallv 
in  uncomplicated  cases  the  swelling  is  so  marked  that  the  changed  relations 
between  the  internal  and  external  epicondyles  are  not  easy  to  appreciate.  The 
existence  of  a  fracture  is  usually  easy  to  recognize  upon  palpation.  If  the 
fragment  of  the  condyle  is  grasped  between  the  finger  and  thumb,  it  may  be 
moved  backward  and  forward  against  the  shaft  of  the  bone,  usually  with  the 
production  of  crepitus.  If  the  forearm  be  partly  extended,  excessive  motions 
of  adduction  and  alxluction  at  the  ell>ow-joint  may  be  made.  Pressing  the  twr 
condyles  together  causes  pain.  Pressure  upon  the  olecranon  as  well,  and 
pressure  against  the  lower  end  of  the  humerus  by  the  bones  of  the  forearm  when 
the  elbow  is  partly  flexed,  is  painful  also.  If  dislocation  of  the  radius  coexists, 
the  head  of  the  bone  may  be  felt  below  and  behind  the  external  condyle,  and  in 
thes(?  cases  the  forward  projection  of  the  external  condyle  and  lower  end  of  the 
shaft  may  be  quite  marked.  It  may  be  possible  to  detect  the  irregularitv 
in  outline  of  the  lower  end  of  the  humerus  and  the  absence  of  the  internal  con- 
dyle from  its  normal  position.  As  already  stated,  a  genearal  anesthetic  is  often 
desirable  in  examining  these  more  severe  injuries  of  the  bones  of  the  ell)Ow. 

Fractures  of  the  External  Condyle  of  the  Eumenu. — This  is  relatively  a 
frequent  form  of  fracture,  notably  in  yoimg  persons.  Causes  are,  falls  upon  the 
elbow  or  hand  while  the  former  is  flexed,  the  violence  being  transmitted  through 
the  ulna  or  radius  respectively;  violent  adduction  of  the  foreann  tearing  away 
the  condyle  by  traction  through  the  external  lateral  ligament.  The  line  oi 
fracture  runs  obliquely  from  without  downward  and  inward,  and  the  frag- 
ment includes  the  condyle  with  its  epicondyle  and  the  capitelhim,  some- 
times the  outer  part  of  the  trochlea.  The  degree  of  displacement  is  nsually 
slight,  since  the  fragment  remains  attached  to  the  radius  by  the  ligaments. 
Pressing  the  condylc\'^  together  causes  pain.  In  some  cases  there  is  a  marked 
tendency  toward  tilting  and  rotation  of  the  fragment  in  one  of  several  direc- 
tions, such  that  replacement  may  be  difficult.  In  some  cases  there  is  a  tendency 
for  the  fragment  to  slide  upward,  and  in  these,  after  healing  has  occurred,  there 
may  be  a  marked  increase  in  the  normal  valgus  position  of  the  forearm.  The 
fracture  is  sometimes  associated  with  posterior  dislocation  of  the  ulna.  Usually 
the  diagnosis  is  not  difficult  if  the  patient  is  seen  soon  after  the  accident,  yet 
here,  as  in  all  serious  injuries  about  the  elbow-joint,  the  lesions  of  the  lx)nes 
may  soon  become  obscured  by  swelling,  which,  although  it  first  appears  on  the 
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I 


«ide  of  the  Iinib  curres|Hmdii)g  ta  the  site  of  fnirtiiix'^  smm  lj<_H'i>ij»es  gt-QiTal  iiiul 
is  often  excessive.  The  same  ia  true  of  the  apjiearance  of  eeehymosis.  If  the 
lixnh  \)e  exaniiiiecl  s(:m:»ii  after  the  accident  the  appearance  of  ec(4iyioosi8  ujwn  tfje 
outer  or  iimer  aqxjct  of  the  joint  inav  give  a  hint  an  to  the  nature  of  the  injury, 
"*it  if  seen  only  after  the  hipse  of  tiiaoy  htmrs  or  a  day  or  twti,  tlie  siituatiun 
of  ibe  ecehyniusis  is  not  distinctive,  sinee  by  tliat  time  it  will  have  lieennie 
^fliise^  or  have  inade  its  way  by  i^ravity  tr>  the  de|)einlent  surface  of  the  limb. 
t^lKju  exanoJiiiig  the  Iwiny  pointi^  of  the  elbow,  the  external  epienndyle  will  1)g 
f«>iinj  displact^d  from  its  normal  relationsj  and  though  in  the  ordinary  relaxed 
I^>*iti<»n  of  tlie  limb  sncli  disphKH*iiicnt  is  nsnally  slight,  it  can  be  increased  by 
**ttcral  motions,  an  already  indicated. 

If  the  fragment  is  tilted  or  rotated  the  X-rays  may  Ite  a  valuable  iiid  tu  the 

*Hri!eon  in  determining  the  nature  of  the  dis|ilaeement  and  tlie  el!ieien<*y  t*f  bis 

,«fforti  at  reilurlif^n.     During  the  manipulations  of  tlic  fragment  and  **{  the 

V>ii>arm,  cn*pitatiou  is  ustially  elieited,  as  well  as  abnorund  nitibility.     When 

iated  wilh  pitsterior  dishK'ati«m  of  the  ulna  the  ]irojectinn  of  the  oh'crauon 

tL'ms  backward  and  itg  jM^sterior  relation  ti>  the  internal  condyle  will  nuike 

["Iti^  diagnosis  simple. 

Fractures  of  the  External  Epicondyle. — ^Isolated  fracture  of  tlic  external  epi- 
'€^c»^J♦lyle  is  a  rare  and  niit  vr^ry  important  injury.     The  diugni>sis  of  siu'lr  n  f rac- 
ial n*  is  seldom  made.     TIjc  injury^  when  it  oc^nirs  alonr,  lias  nearly  always  Ivcn 
prijilnced  by  direct  violence.    There  is,  therefore,  notable  eontiisiou  and  swelling 
f  llie  outer  nsi»eet  of  the  elliow.     The  oceurrem-e  of  an  extra-artieular  fracture 
of  this  }x>rtitjn  of  the  bone  is  denied  by  many  surgeons,  and  Slimson  states  ^ 
th^t  **  an  anatomical  demonstration  of  tlie  fracture  has  never  been  matle  except 
ira  connection  with  more  extensive  fractures  of  the  elbow."     The  diuguosis  of 
t1^^>  lireaking  off  of  a  pwirtion  of  bone  in  this  situation,  however  minute,  can 
*^^?adily  he  dcnionstrateil  by  X-ray   pictures.      In  dislm'atifins  of  the  bones  of 
l^c  forearm  haekw^ard  fractures  of  the  external  or  internal  epicondyle  are  n<*t 
re. 
Fracture  of  the  Internal  Epicondyle.— This  fracture  is  very  commonly  aa- 
ft^'^riated  with  dislocation  of  the  elbow,  but  may  occur  alone.     The  process  of 
"•Jiie  which  is  included  in  this  fracture  is  a  small  uue  pngecting  fnun  the  inner 
t*ordcr  of  the  internal  eon<lyIe.     It  is  a  fairly  conunon  injury  in  cliiblR-n.     The 
*ii«giiOHis  of  tlie  exact  cljaraeter  of  tlie  injury  can  l»est  lie  made  by  means  of 
^-ray  pictures,  tbougli  usually  nu^st  of  the  signs  of  fracture  can  Vie  made  out, 
^V«*re  are  swelling,  eccliyniosis,  localized   [Kiin  and  temlerncssj  and  sometimes 
*^"[iitiition  can  l>e  elicited  by  moving  the  small  fragment  against  the  internal 
^ndyle.    Fractures  in  this  sttimtion  may  lie  accompanied  by  contusion  or  lacera- 
*i*^t  of  the  ulnar  nerve  with  pain  in  tlit*  ulnar  distrilmtion,  which  uuiy  sid*side 
^*F  Ir  followrd    by   a    neuriiis.      ( Stv    ]u juries   nf   the    Xerves   of   tlie    I  pjier 
Eitremity.) 


•  L.  A.  Stimsun,  loc,  cU„  p.  240,  llMtU. 
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Intercondyloid,  the  so-caUed  Y-  and  T-siiaped  Fractures. — A^  already  stated, 
tliese  eoiiiplieated  fractures  of  the  lower  oiid  of  the  humerus  are  corainoiily  tie 
resiiltK  of  very  sev<'»"e  degrees  of  vi*>li*iire.  Tlie  Inwer  end  of  the  shaft  nmy  le 
broken  in  such  njaimer  that  a  line  uf  fracture  erassea  the  boue  t rans verse  1  v  or 


FlQ,  Hi. T-SltAPKD   FrACTTIRK   fM      IKI      T  mVvku    End   OF  THE   HtlMHRUB. 

( N I'w  York  1 1 ' '  j  1 1  1 1  *  ■ '] It'ctioii.) 

obliquely  tuul  is  joined  hy  another  Hue  of  fraeture  passing  vertieally  npwar 
separating  tbc  condyles  one  from  tlie  other  (T'sliaj>ed  fracture).  In  some  in- 
stances both  condyles  are  separated  from  the  shaft,  leaviug  a  more  or  less  sharp 
projecting  end  at  the  extremity  of  the  up|X!r  fragment  (Y-shaped  fracture). 
In  addition,  tlierc  may  be  coniuiinution  of  the  lower  end  of  the  shaft.  Owing 
to  the  extreme  degrees  of  violence  neeessary  to  proilnce  these  fractures,  they  are 
frequently  c<:impoTmd,  or  uiny  become  bo  from  Blongbing  iif  the  contused  over- 
lying t issues,  and  are  not  infrequently  assoeinted  witli  injuries  of  the  vessels  and 
nerve  trunks. 
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Tlie  signs  and  svmptonis  are  very  niarkc'Vl.     Tlie  diagnosis  of  fl  complicated 

'i-ar1ure  is  rcadilj  made.     On  the  other  hand,  tlje  exaet  character  of  the  injury 

ty  be  verv^  difficidt  to  nx»t>iniizt^  liy  onliiuiry  means  of  exaniiiiatinn.     The  soft 

are  often  greatly  swollen.     Abnorinal  niohility  of  the  condyles,  with  ref- 

c?Ttence  to  one  another  and  to  the  shaff,  may  he  made  out  on  palpation,  if  the 

B'Welliri^  is  not  to^j  great.     Here,  as  cl.Hrwhere,  an  aceitrate  diagin»si8  is  hest 

IBKiiide  by  means  of  stereuset»pie  X-ray  pichirey.     These  fractures  are  frequently 

Kollowed  by  niarketl  diiiiiiiutiun  of  function  in  the  eIbow-j«)iut  after  uniim  has 

BcciirrtecK    This  will  dei)end  njMm  the  changed  relations  of  the  bony  surfaces  and 

npan  callus  prodnctiou,  so  that  the  nit)veinent8  of  flexion  and  extension  of  the 

elbow  are  interfered  Avith  mtMr^hanically.     Improvenient  soinetimes  fiilidws  an 

l|)eii  O]:)eration  and  the  removing  of  the  projtn^ting  masses  of  new  bone,  or  by 

^tting  through  the  disphitvil  condylpB  and  puttiuL^  flu^m  in  lietter  jK>!^i(ion.     In 

fotin^  persons,  however,  if  a  UMiderate  degree  of  ilex  ion  and  extension,  together 

th  rotation  of  the  radius,  arc  presc^rved,  mere  external  deformity  is,  in  my 

pinion,  hardly  an  indication  for  i»|)eralive  interfen^nc*'.     The  injuries  of  the 

iiod^vessels  and  of  the  nerves  will  j>roduec^  their  uwn  symptoms^  suttieiently 

dicated  elst^whei^e. 

Separation  of  the  Lower  Epiphysis  of  the  Htimerus, — Separation  of  the  lower 

jpipbyi^is  of  the  Iniudrus  nfrors  in  fliildn-n  up  tu  thi»  age  of  fifteen  years  as 

e  residt  of  falls  aud  hlows  upon  the  el  how,  or  in  falls  wlien  the  violence  is 


iUSk^-AcrjiKAnoN  f>y  run  lAiwwin  KprfiivHiK  f*F  thk  Hi^mkhts  SiMrn.ATiNo  PosTfiRioH  |)isi.n- 
or  niE  Ei.iHiw.     (New  York  iios|>it4il  coaection,  service  tif  l)r,  P,  R.  Utilton,) 
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transmitted  through  the  bones  of  the  forearm  and  hand.  The  most  important 
points  in  the  diagnosis  of  the  injury  are  the  age  of  the  patient,  the  history  of 
the  acx^ident,  the  pain  and  loss  of  function  in  the  limb,  the  discovery  that  the 
condyles  retain  their  normal  relations  to  the  olecranon  process  and  the  head  of 
the  radius,  of  almormal  mobility  of  the  lower  fragment,  accompanied  usually 
by  a  soft  crei)itation.  The  displaceuient  is  usually  backward  and  inward,  more 
rarely  outward,  is  readily  reduced,  and  tends  to  recur  at  once — i.e.,  in  a  back- 
ward direction.  In  addition  to  antero-posterior  mobility,  abduction  and  ad- 
duction of  the  forearm,  while  the  humerus  is  held  fixed,  can  be  carried  out 
to  an  abnormal  degree  and  is  accompanied  by  pain.  In  making  a  diagnosis 
of  these  fractures  by  means  of  the  X-rays,  the  surgeon  should  be  familiar  w^ith 
the  history  of  the  ossification  of  the  lower  end  of  the  humerus,  and  should,  if 
possible,  compare  the  X-ray  plates  of  the  injured  limb  with  those  of  the  sound 
side,  or  of  the  bones  of  another  subject  pictured  at  the  same  age.  This  is  im- 
portant, because,  as  has  already  been  pointed  out  under  The  X-rays  in  Surgical 
Diagnosis  and  elsewhere  in  this  book,  cartilage  casts  so  faint  a  shadow  that  it 
cannot  be  recognized  in  a  picture  showing  bony  structure.  With  due  regard 
to  these  cautions  and  care  in  interpreting  the  X-ray  plates,  the  diagnosis  of 
separation  of  the  lower  epiphysis  of  the  humerus  can  usually  be  made  in  children 
without  serious  difficulty.  It  is  to  be  borne  in  mind  that  in  some  of  the  cases 
the  fracture  passes  through  a  line  w^hicli  leaves  the  internal  epicondyle  or  the 
external  e])icondyle,  or  both,  attach(?d  to  the  shaft. 

Fractures  Exclusively  Through  the  Articular  Surface  of  the  Lower  End  of 
the  Humerus. — These  fractures  may  involve  the  trochlea  or  the  capitellum,  or 
both.  The  fractures  of  the  articular  processes  of  the  humerus  occur  as  the 
result  of  violence  transmitted  through  the  radius  and  ulna.  Fractures  of 
the  capitellum  alone  are  more  common  than  fractures  of  the  trochlea.  Of  the 
former  I  have  seen  several  cases  as  demonstrated  by  means  of  the  X-rays,  and 
in;all  of  them  the  fracture  was  associated  wath  fracture  of  the  head  or  neck 
of  the  radius.  In  one  of  the  cases  alx)ut  one  third  of  the  inner  part  of  the  head 
of  the  radius  was  broken  and  separated  from  the  rest  of  the  bone.  It  was 
demonstrated  by  means  of  an  X-ray  picture  detached  completely  and  Ijung 
within  the  elbow-joint.  I  operated  and  removed  it,  disccJvering  at  the  same 
time  that  a  small  scale  of  bone,  including  the  overlying  cartilage,  had  been 
broken  off  from  the  capitellum.  Tlie  functional  result  in  this  case  was  excel- 
lent. In  the  few  reported  cases  of  fracture  of  the  trochlea  the  symptoms  have 
Ix^cn  moderate  pain  and  disability,  and  in  some  of  them  the  loose  fragment 
could  be  felt  lying  posteriorly  between  the  head  of  the  radius  and  the  ulna. 
The  siiii])lest  means  of  diagnosis  is  by  the  use  of  the  X-rays. 

Diagnosis. — In  regard  to  the  diagnosis  of  fractures  of  the  bones  in  the 
Vicinity  of  tlie  elbow-joint,  it  cannot  be  too  strongly  urged  that  the  examination 
should  be  conducted  in  every  instance  with  great  thoroughness.  The  relations 
of  the  l)ony  landmarks  alxnit  the  joint  should  he  studied  with  great  care  and 
compared  with  the  relations  upon  the  sound  side.     Inasmuch  a9  fractures  near 
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the  elbow  are  regularly  attended  soon  after  the  injury  by  marked  swelling,  the 
recoguition  of  these  bony  relations  is  not  always  easy.  Palpation  and  manipu- 
lation of  the  liiub  is  often  extremely  painful,  and  notably  when  tlie  patients  are 
children  the  examination  may  be  difficult  without  the  administration  of  a  gen- 
eral anesthetic.  When  the  examination  is  foimd  difficult  or  unsatisfactory, 
such  should  always  l)e  administered.  The  surgeon  will  then  be  able  to  make  a 
much  more  accurate  diagnosis  and  at  the  same  time  to  reduce  the  displacements 
which  exist  and  apply  appropriate  dressings.  If,  when  first  seen,  the  diagnosis 
is  not  clear.  X-ray  pictures  may  be  taken  at  once,  if  an  apparatus  for  the  pur- 
pose is  conveniently  at  hand,  and  upon  the  day  following,  when  the  surgeon 
proposes  to  apply  permanent  dressings,  he  will  Ix?,  from  the  information  ob- 
tained from  successful  plates,  in  a  far  Ixjtter  jx)sition  to  appreciate  the  nature 
of  the  lesions  and  to  apply  appropriate  treatment.  In  the  presence  of  great 
swelling  it  is  sometimes  useful  to  put  the  patient  in  bed  for  twenty-four  hours 
and  to  suspend  the  limb  vertically  in  some  suitable  wet  antiseptic  dressing, 
which  may  l>e  combined  with  firm  pressure,  either  by  an  ordinary  or  by  an  elastic 
bandage.  By  this  means  much  of  the  swelling  and  edema  will  he  caused  to 
disappear,  and  the  examination  and  reduction  of  displacements  will  be  far 
easier.  That  these  pains  and  precautions  are  not  unnecessary  is  within  the 
experience  of  every  surgeon  who  has  had  a  large  out-patient  department  service, 
since  he  will  have  scon  numerous  imfortunate  results  of  fractures  in  this  region, 
most  of  which  might  have  been  avoided  had  the  original  examination  been  care- 
fully and  intelligently  made  and  followed  by  intelligent  treatment. 


FRACTURES    OF    THE    BONES    OF    THE    FOREARM 

Fracti'res  of  the  Tpper  Ends  of  the  Ulna  and  Radius 

Practure  of  the  Olecranon  Process. — From  its  prominence  and  its  exposed 
P^itiun,  the  ulna  is  frequently  the  site  of  fractures  by  direct  violence.  In 
inanv  of  the  instances  the  fracture  is  produced  by  a  combination  of  forces — 
namely,  by  the  external  violence  exerted  upon  the  bone  itself,  tending  to  break 
it  across  the  articular  surface  of  the  humerus,  and  also  through  the  powerful 
traction  exerted  by  the  triceps  muscle.  Fractures  of  the  olecranon  also  occur 
as  the  result  of  muscular  violence,  as  in  a  powerful  effort  of  extension  of  the 
flW,  such  as  is  made  in  throwing  a  baseball,  or  the  like.  In  the  latter  group 
tlie  fragment  is  small,  frequently  a  mere  scale  of  bone.  The  olecranon  process 
niav  also  Ik?  fractured  by  hyperextension  of  the  elbow,  though  fracture  of  the 
shaft  of  the  ulna  is  more  apt  to  be  produced  under  these  circumstances.  Owing 
to  the  mode  of  production  in  the  majority  of  instances — namely,  by  direct  vio- 
lence— the  amount  of  contusion  and  swelling  of  the  soft  parts  overlying  the  bone 
i?*  often  great.     Tn  some  instances  the  fracture  is  compound. 

The  signs  and  symptoms  of  fractures  of  the  olecranon  in  ordinary  cases  are 
easily  recognized.     There  is  usually  complete  loss  of  power  to  extend  the  fore- 
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jirni.  Tliere  is  swelling  and  ("crliymosis  of  tlie  elbow,  there  is  pain  on  pressure 
over  tbe  seat  of  fracture*  By  ji^rasping  the  oleeranon  between  the  fingers  and 
thiniih  it  can  ii>inall_v  be  moved  laterally,  in<lependent  of  the  shaft  of  tbe  iibia. 
The  line  of  fraetiire  is  nsually  ohliqoe,  though  it  may  be  transverse  aeross  the 
narrowest  portion  of  the  process,     lii  the  hitter  group  the  amount  of  separation 

may  be  crmsiderahle,  so  that  tbe 
examining  finger  sinks  into  a 
distinct  gap,  and  this  gap  may 
Ik?  increased  by  passive  flexion 
of  the  elbow-joint.  In  tbe  ob- 
lique fraetnres  the  separation 
is  less  marked  and  in  many  in- 
stances ean  hardly  be  appre- 
ciated npon  palpation.  There 
will  always  be,  however,  along 
the  line  of  fracture  marked  ten- 
derness. By  extending  the  fore- 
arm, it  is  sometimes  possible 
to  crowd  the  bony  fragments 
together  and,  by  moving  the 
olecranon  laterally,  to  elicit 
crepitus.  In  cases  of  doubt, 
where  the  positive  signs  of  frac- 
ture cannot  be  obtained,  an 
X-ray  picture  or  pictures  of  tbe 
ell}ow  will  reveal  its  presence  if 
it  exists. 

l*nuy  union  following  the 
non^>perative  treatment  of  frac- 
ture of  the  olecranon  has  been 
observed  in  a  f6w  cases  only. 
In  most  instances  union  takes 
place  by  fibrous  tissue  merely. 
Usually  two  biteral  bands  are 
formed,  one  on  each  side,  vrith 
a  space  between.  The  complete- 
ness of  restoration  of  fimction 
in  the  given  case  depends  largely  uj>nu  how  close  this  fibrous  union  is  and  upon 
how  firm  tht^  bands.  It  will  also  depend  upon  whether  t!ie  smaller  fragment  re- 
tains its  true  alignment  in  tbe  antero-posteriur  and  frontal  planes  to  tbe  shaft,  or 
w^hetber  it  is,  on  the  other  band,  tilted  so  as  to  interfere  mechanically  with  the 
motions  of  tbe  joint  in  flexion  and  extension.  In  the  cases  in  which  the  union  is 
close  and  firm,  little  or  no  disability  may  rcmiaim  If,  on  the  other  hand,  the 
separation  of  the  fragment  is  considerable,  one  or  two  centimeters,  tbe  power  of 


FlO.    116. FnACTTmE   of  THF;   Ol.l:rlt\\*»N'    FKorKSS  OF 

THJB  Ui*NA.     (Author's  ct>Uectit»u) 
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extending  tlie  foreann  will  be  distinctly  diminished.     It  is  to  be  l><)rne  in  mind 
that  these  fractures  enter  the  elbow-joint  and  that  immediately  after  the  injury 


Fid.  117. — Ohliqve  FRArn^RE  of  thk  Oi^ecranon-  with  Very  Marked  Separation. 

(Author's  collc'Ctit^n.) 

th«.»  ynr\i  U-comes  filled  with  blood,  so  that  the  resulting  inflamnuition  may  cause 
a<lhfsinns  In^tween  the  joint  surfaces.  In  a  few  eases  tliis  has  rcsult(Ml  in  anky- 
losis.    In  a  few  cases,  also,  failure  of  union  has  lK*eii  observed,  and  in  these  the 


FiQ.  118. — Fracture  of  the  Oi-EritAVoN-  with  Sf:i»auati<in'  ok  thk  P-kagments. 
(New  York  Ilospltul  collectiou.) 
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power  of  extending  the  elbow  by  contraction  of  the  triceps  muscle  has  been 
greatly  diminished,  although  the  individual  may  accustom  himself  to  the  dis- 
ability in  such  a  manner  that  it  is  scarcely  noticeable.  In  the  average  case 
conservative  treatment  with  splints  and  sticking-plaster,  the  elbow  being  placed 
in  such  a  position  that  the  fragments  are  easily  kept  in  contact,  is  all  that  is 
necessary.  In  cases  in  which  wide  separation  occurs,  which  is  not  easily  over- 
come, and  in  cases  of  failure  of  union,  an  open  operation,  with  suture  of  the 
fragments^  has  been  attended  by  good  results  in  a  number  of  instances.  In  two 
such  cases  I  obtained  a  good  result  by  drilling  the  fragments  and  suture  w^ith 
heavy  chromic  catgut.  In  another  a  similarly  good  result  was  obtained  by  suture 
of  the  aponeurotic  structures  merely.  The  latter  is  probably  a  better  ojieration 
than  drilling  of  the  fragments.  Wires  are  to  be  avoided.  When  sutured,  bony 
union  of  the  fragments  may  be  expected  in  most  cases,  in  a  few  close  fibrous 
union  merely. 

Fractures  of  the  Coronoid  Process  of  the  TJlna. — Fracture  of  the  coronoid 
process  of  the  ulna  is  a  frequent  complication  of  posterior  disl(x?ation  of  both 
l)ones  of  the  forearm.  In  these  cases  the  process  is  broken  oflF  by  impact  agaiust 
the  articular  surface  of  the  humerus,  as  the  bones  are  forced  backward.  As  an 
isolated  lesion,  fracture  of  the  coronoid  process  is  rare.  Stimson  *  mentions  a 
case  in  which  this  fracture  cH»curred  in  a  case  of  his  own  by  forcible  flexion  of 
the  elbow  during  an  operation  for  resection  of  the  joint. 

The  process  is  held  so  closely  in  its  |X)sition  by  the  tendon  of  the  brachial  is 
anticus  muscle,  which  is  attached  in  front  of  it  at  its  base,  and  by  the  ca})sular 
ligament  of  the  elbow-joint,  which  is  attaclied  along  its  borders,  that  in  most 
cases  there  is  very  little  dis])laceinent.  I  have  seen  one  case  of  fracture  of  the 
coronoid  process  associated  with  fracture  of  the  neck  of  the  radius  without  dis- 
location.    (See  Fracture  of  the  Neck  of  the  Radius.)  - 

The  diagnosis  of  fracture  of  the  coronoid  process,  assuming  that  no  disloca- 
tion exists,  is  to  be  made  from  the  history  of  an  injury,  especially  of  such  an 
injury  as  might  produce  a  backward  dislocation,  and  by  the  presence  of  tender- 
ness and  swelling  at  the  flexure  of  the  elbow  and  the  discovery  by  palpation  of  a 
movable  fragment  occujwing  the  situation  of  the  coronoid  process.  In  some 
of  the  cases  it  lias  be(»ii  jwssible  to  feel  the  small  fragment  and  to  make  it  grate 
against  the  ulna.  The  ]x>sitive  diagnosis  in  cases  of  doubt  can  best  be  made 
by  means  of  an  X-ray  jncture.  In  cases  of  posterior  dislocation  of  both  bones 
of  the  forearm,  the  existence  of  the  fracture  might  be  suspected  if  the  disloca- 
tion were  readily  reduced,  but  tended  to  recur. 

Fractures  of  the  Head  of  the  Badius. — Since  the  X-ray  examination  of  in- 
juries of  the  elbow^  has  come  to  lx»  almost  a  regular  practice,  fracture  of  the  head 
of  the  radius  is  r(»cognized  as  a  rather  frequent  injury.  The  line  of  fracture 
is  usually  vertical  and  most  commonly  involves  the  breaking  off  of  a  third  or 
a  fourth  of  the  articular  surface  upon  its  inner  side,  though  several  fragments 

^  L.  A.  Stimson,  loc,  cit,y  fifth  edition,  p.  272. 
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y  be  produced  by  severe  degrees  of  direct  or  indirect  violence,  and  in  some 
these  the  head  will  be  extensively  crushed  or  comminuted.  The  fracture 
y  be  produced  by  direct  violence,  as  from  a  blow  upon  the  up])er  end  of  the 
lius,  or  by  indirt^ct  violence  transmitted  through  the  radius  by  falls  ujwn 
hand,  or  bv  falls  associated  with  violent  abduction  of  the  forearm, 
timson.) 

A  case  of  fracture  of  the  head  of  the  radius  which  is  now  under  my  care 
€  Fig.  119).  seems  to  have  been  produced  by  indirect  violence.     The  frac- 


Pio.  119. — Fractube  op  the  Head  op  the  Radius.     (Author's  collection.) 

^  differs  from  those  ordinarily  observed  in  that  the  line  of  fracture  is 
^'1^^  vertical  but  oblique,  nearly  transverse,  and  yet  crosses  distinctly  through 
^^head  and  not  through  the  neck  of  the  bone.  Reference  to  the  figure  in  the 
*^^  permit  the  reader  to  see  that  the  fracture  extends  from  the  anterior  sur^^ 
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face  of  the  head  of  the  bone  at  its  JTinctioii  with  the  neck,  backward  and  sliglitlv 
upward,  so  that  the  posterior  border  of  the  fragment  does  not  include  the  pos- 
terior border  of  the  head  of  the  bone.  Tliere  is  very  slight  anterior  displacement 
of  the  fragment,  which  is  not  separated  from  the  remainder  of  the  bone.  At  the 
present  time,  about  six  weeks  after  the  injury,  there  is  some  limitation  oi 
flexion  in  the  elbow-joint.  The  elbow  can  be  flexed  only  a  few  degrees  bcnond 
a  right  angle.  The  method  of  production  in  this  case  w^as  as  follows:  The 
patient  is  a  man  who,  as  he  turned  sidewise  wdiile  walking  upon  an  uneven 
floor,  caught  his  toe  in  a  projecting  inequality  and  fell  sidewise.  His  arm  and 
hand  w^re  extended  vertically  by  his  side,  practically  in  the  military  position — 
that  is  to  say,  with  the  middle  finger  of  his  hand  along  the  seam  of  his  trousers. 
As  he  fell  he  kept  his  arm  in  this  position  and  struck  the  floor  with  his  arm 
extended  and  under  him.  lie  feels  quite  sure  that  there  was  no  side  strain 
brought  upon  the  elbows-joint  and  ttot  his  ell)ow  struck  the  floor  at  the  point 
where  it  was  injured.  He  suffored  extreme  pain  in  the  elbow  and  found  him- 
self unable  to  make  motions  of  supination  and  pronation,  while  active  motions 
of  flexion  were  exceedingly  painful.  The  elbow  became  swollen,  and  ecchy- 
mosis  ap}>eared  upon  the  inner  asjject  of  the  limb,  just  above  the  elbow-joint 
I  first  saw  him  one  week  after  the  accident.  There  were  no  jx)sitive  signs  o1 
fracture  present,  except  tenderness  over  the  head  of  the  radius.  Active  pronation 
and  supination  were  impossible.  Flexion  and  extension  were  very  painful  and 
restricted.  The  X-ray  pictures  which  I  had  taken  showed  the  fracture  as  de 
scribed. 

In  another  case,  which  was  under  my  care  in  the  New  York  Hospital,  the 
head  of  the  radius  was  broken  by  a  fall  upon  the  hand.  In  this  case  the  line  ol 
fracture  was,  as  is  the  rule,  vertical.  The  fragment,  a  small  one,  was  found 
at  the  time  of  its  removal,  and,  as  previously  shown  by  the  X-rays,  entirely  de- 
tached from  the  head  and  loose  in  the  elbow-joint.  The  fragment  involved  the 
inner  third  of  the  head  of  the  bone.  It  was  removed  through  an  incision,  and 
the  functional  result  was  excellent. 

In  general,  the  probable  diagnosis  of  fracture  of  the  head  of  the  radius  can 
be  made  by  the  history  of  an  injury,  localized  pain  and  tenderness  at  the  ])oin1 
of  fracture,  loss  of  the  power  of  supination  and  pronation,  pain  upon  making 
these  movements  passively,  and  restriction  of  active  movements  of  flexion  and 
extension.  In  some  cases  the  diagnosis  may  be  made  by  placing  the  thuml 
upon  the  head  of  the  bone,  while  rotary  motions  of  the  shaft  are  made  w^itl: 
the  other  hand.  In  this  way  the  sharp  edge  of  the  anterior  part  of  the  large 
fragment  can  sometimes  be  felt  when  the  hand  is  placed  in  a  position  of  ex 
treme  supination.  In  some  cases  the  smaller  fragment  can  be  palpated  betweer 
the  head  of  the  radius  and  the  olecranon.  A  good  X-ray  picture  will  always 
confirm  the  diagnosis. 

Fractures  of  the  Neck  of  the  Eadius. — ^Fracture  of  the  neck  of  the  radius 
has  of  late  years  come  to  be  recognized  more  frequently,  by  means  of  the  X-rays 
The  fracture  may  be  produced  by  blow^s  upon  the  forearm  directly  againsl 
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the  upper  part  of  the  bone,  or,  as  in  one  of  my  cases  (see  Fig.  120),  by  a  fall 
njK>n  the  hand.     In  the  case  shown  the  fracture  was  impacted  and  was  asso- 
ciated with  a  fracture  of  the  coronoid  process,  as  demonstrated  by  an  X-ray 
picture.     The  latter  fracture  does  not  appear  clearly  in  the  figure,  but  was 
plainly  shown  in  another  plate  taken  from  side  to  side,  but  which  unfortunately 
was  broken  and  therefore  cannot  be  reproduced.     The  signs  and  symptoms  of 
fracture  of  the  neck  of 
the  radius   are  not   al- 
ways easy  to  recognize 
by  means  other  than  the 
X-rays.      The    line    of 
fracture  may  be  trans- 
verse or  oblique,  and  in 
the   latter  group   there 
is  sometimes  an  angular 
displacement,  the  apex 
of  the   angle    pointing 
outward.     On  palpation 
an  irregularity   in  the 
contour  of  the  bone  may 
sometimes    be    appreci- 
ated.   Active  pronation 
and  supination  are  usu- 
ally    impossible,      and 
^lien    made    passively 
are  very  painful.    Flex- 
ion and   extension   are 
^trieted,   there   is  ex- 
treme localized  pain  on 
pressure  at  the  point  of 
fracture.     In  the  case 
skown    the     fragments 
^ere,  as  stated,  impact- 
^-   In  case  the  upper 
fragment  is  completely 
<ietached,    it    is    some- 
tinies  possible  to  appre- 
^^ate  the  fact  by  press- 

^^  upon  the  head  of  the  bone  with  the  thumb,  while  rotary  motions  are  made 
•^^  the  shaft.  The  head  may  not  take  part  in  such  motions,  and  crepitus  may 
^  elicited.  The  fracture  is  occasionally  associated  with  fracture  of  the  exter- 
nal condyle  of  the  humerus.  In  cases  in  wdiich  very  nuirked  displacement  or 
^^oiminution  of  the  head  has  been  present,  good  results  have  been  obtained  by 
Moving  the  head  or  its  fragments  through  an  incision. 
19 


FlQ. 


120. — Fracture  of  the  Neck  of  the  Radius. 
(Author's  collection.) 
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FkACTUKES    of    TlIK    SlIAFTS    OF    THE    KaDIUS    AND    TTlNA 

Fractures  of  the  Shafts  of  Both  Radius  and  TJlna. — Fractures  of  the  shaft 
of  both  radius  and  ulna  are  very  frequent  and  in  some  instances  very  seriou 
injuries.  The  unskillful  treatment  of  these  fractures  may  result  in  very  markec 
permanent  disability,  in  gangrene  of  the  limb,  in  ischemic  paralysis  (Volk 
niann),  followed  by  an  atrophied  and  useless  limb,  by  great' restriction  or  loss 
of  the  power  of  pronation  and  supination  of  the  hand  and  wrist.  The  study 
then,  of  these  fractures  and  their  accurate  diagnosis  is  a  very  important  toj)ic 
inasmuch  as  unfortunate  accidents,  as  above  mentioned,  are  more  common  aftci 
these  than  after  most  other  fractures. 

In  adults,  fractures  of  both  bones  of  the  forearm  may  be  produced  by  dircci 
or  indirect  violence,  very  rarely  by  muscular  action  and  probably  never  In 
muscular  action  alone,  assuming  that  the  bones  are  healthy.  By  direct  violent 
the  bones  are  broken  by  blows  upon  the  forearm,  or  as  when  the  limb  is  bem 
across  some  unyielding  obstacle,  as  one  would  break  a  stick  across  the  knee 
In  other  cases,  where  the  bones  are  broken  by  great  degrees  of  violence,  th( 
fractures  may  l)e  com])ound  and  sometimes  comminuted,  the  latter  frequently 
resulting  in  loss  of  substance,  sometimes  in  nonunion.  The  most  frequent  caus( 
of  fracture  from  indirect  violence  is  from  falls  upon  the  hand. 

In  children  these  bones  are  broken  rather  frequently  from  falls  upon  tin 
hand,  and  among  them  incomplete  fractures  are  common.  One  bone  may  1m 
completely  broken,  while  the  other  is  merely  bent 

The  lines  of  fracture  vary  in  different  cases.  They  may  be  transverse,  o 
jagged,  or  oblique.  The  seat  of  the  fractures,  when  produced  by  direct  violence 
will  be  at  or  nc^ar  the  point  of  application  of  the  force.  When  produced  by  in 
direct  violence,  the  fra(»ture  may  occur  at  any  part  of  the  forearm,  Imt  the 
most  counuon  situation  is  at  the  junction  of  the  middle  with  the  lower  third  o: 
the  forearm,  or  just  above  or  just  below  this  point.  In  fractures  by  indirec 
violence  the  radius  is  often  broken  at  a  higher  point  than  the  ulna.  The  dis 
placements  are  of  three  kinds.  Angular  displacement  exists  or  may  be  producec 
by  manijnilation  in  all  cases.  In  the  transverse  fractures  lateral  displacement 
with  or  without  overriding,  is  common.  If  the  lines  of  fracture  are  oblique 
the  overriding  may  1x3  very  marked.  Rotary  displacement  is  often  present  ii 
the  radius,  notably  when  the  fracture  occurs  above  the  insertion  of  the  pronatoi 
radii  teres.  The  upper  fragment  is  supinated  by  the  action  of  the  biceps,  whih 
the  lower  fragment  does  not  follow  it.  If  the  radius  is  fractured  and  the  endi 
of  the  fragments  remain  in  contact,  angular  displacement  forward  of  the  radiui 
may  be  j)roduce(l.  In  some  cases,  where  both  bones  are  fractured  at  or  neai 
the  same  level,  lateral  displacement  may  occur,  such  that  the  fractured  endi 
are  displaced  toward  one  another,  and  may  lie  very  closely  together.  If  suci 
displacements  are  not  overcome,  union  l)etween  the  bones,  as  well  as  betweei 
the  fragments,  may  take  place,  with  loss  of  the  power  of  pronation  and  supina 
tion  and  very  marked  disability.    This  form  of  displacement  may  be  producec 
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'  the  un^skillful  efforts  on  the  part  of  the  surgcou  to  eorrcK't  tbc  deformity. 
Angular  displacements,  cither  anterior  or  posterior,  are  not  likely  to  be  followed 
k  this  serious  complication^  but  if  the  bones  are  displaced  laterally,  efforts  on 
the  part  of  the  surgeon  to  correct  this  displacement  by  squeezing  the  forearm 
from  side  to  side  may  result  in  crowding  all  four  fragments  together,  so  that 
ibey  assauie  a  position  more  or  less  resembling  that  of  die  letter  X.  In  making 
efforts  at  reduction,  the  surgeon  should  always  have  this  [possibility  in  mind 
and  try  to  avoid  it  by  crowding  his  fingers  and  thumbs  between  the  fragments 
in  order  to  force  them  apart  during  efforts  at  reduction* 

A  very  conmicm  cause  of  diniiui^licd  power  of  rotation  of  the  radius  and 
of  supination  uf  the  hand  may  be  an  angular  displacement  of  the  fragments  in 


Fid,  121. — FltAcmrBK  or  the  tLtoius  axd  LTlxa  Near  the  WRia-y-joi2fT. 
(New  York  UcRspital  coll wt ion,) 

clirf*i*fii>n  of  the  ulna,  which  remains  uncorrected.     The  radius  and  ulna 

tinited  along  their  adjacent  liorders  by  the  interos??eous  membrane,  a  firm 

nonelastie  structure.     The  rotation  of  the  radius  takes  place  around  an 

witich  passes  through  the  head  of  tlje  lame  alHJve,  and  through  the  lower 

of  ihe  ulna  below.     The  space  betwrn:»n  the  shafts  of  the  liones  is  greate^jt 

**^ii  the  hand  is  in  full  supination.     When  pronatcd,  tli«'  radius  crosses  the 


^^ 


^*«^it  of  the  ulna  at  an  oblique  angle  and  the  mechanical  arrangement  is  such 


^^1*^1  at  no  time  is  the  interosseous  membrane  put  upon  the  stretch.  If  angular 
^P^^Jdaccroent  of  the  radius  remaina  uncorrected,  when  rotation  in  supination 
■^«ea  place,  tin?  apex  of  the  angle  must  move  through  an  arc  of  greater  radius 
"^^^^H  nonnab  Such  movement  is  restricted  by  the  tension  of  the  interosseous 
-*^tnhrane,  and  to  this  cause  is  due  the  limitation  of  pronation  and  supination, 
**^H«>wing  an  uncorrected  angular  displacement  of  the  radius  in  a  large  pro- 
l^^t^ion  of  cases.  Stimson  '  considers  this  the  n»ost  frerpicnt  cause  of  diminu- 
^^^ix  f»f  the  fiower  of  supination  and  pronation  following  these  fractures.     If 


'  t*  A.  Bttmaon.  loe.  eit.,  fifth  edition,  p.  278. 
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-.  ,.;••..     •vvanl  Miie  anotber,  the  production  of  a  large  amount 
■  iu    !ja\   n>ult  in  mechanical  limitation  of  motion  on  the 
-.         :!i  -I 'me  cases  in  bony  union  between  radius  and  ulna, 
..■-    -.11. 

-    >    iraciureil   alxn'c  the  insertion  of  the  pronator  radii 

..^. 11*.  Ill   is  su]»inated  by  the  action  of  the  biceps,  while  the 

.     .     ..-c  liie  frarture  is  dressed  in  the  customary  position,  mid- 

....  I'll  ;jihl  su[»iiiation,  does  not  follow  it.     The  loss  of  power 

\    :i.'i  marked  and  may  ])roduce  no  permanent  disability,  yet 

..     .   :»i  is    If  I  lie  u])|>t»r  fragment  is  at  the  same  time  displaced 

iiuty  result  in  mmunion.     I  recall  a  case  of  this  kind  which 

;i  -i.iue  \ears  ago  in  the  Roosevelt  Hospital.     The  patient  was  a 

....  m  iNed  11  fracture  of  both  bones  of  the  forearm.     The  ulna  had 

^...    In  luitldle  and  had  united.     The  radius  had  been  broken  some 

.1.1   iiuliivs  U'low  its  tulierosity  for  the  attachment  of  the  biceps. 

'.ii.ure  wa-^  ijiiite  oblique,  and  the  upjx^r  fragment  was  displac*^! 

X     .,!i.n    Njde.     The  fragments  of  the  radius  remained  ununited  for 

:...      Vi    iii>  lime  I  cut  down  u])on  the  fracture.     I  found  the  fragments 

..    !i.,    ihJied  by  a  baud  of  fibrous  tissue  merely.     The  fragments  were 

.  •» M   ail  iueli.     The  upjK^r  fragiuent  was  markedly  supinated,  and 

-i.iv  inii'  U'ing  oblique,  the  fractured  surfaces  were  turned  away  froui 

.a;.       riie   fraetureil  ends  of  the  radius  were  freshened,  drilled,  and 

».    \\r\i  vai«;ni  ;  the  baud  was  put  up  in  a  fixed  dressing,  strongly  su})i- 

'ii':i\   union  was  obtained,  with  an  excellent  fimctional  result 

X     .  ,      ..."    N'////*/»/(>m.s»  of  Fmciure  of  Both  Bones  of  the  Forearm. — The 

..,.   ;  !   irai'iure  of  the  shafts  of  the  radius  and  ulna  is  usually  very  easy. 

\         iv      :-u.   of    fraelure  are  eonimonly   j)res(»nt — ^loss  of  power,   deformity, 

..  .K.  i:u'Uilii\,  |iain  and  localized  teudernc^ss,  and  usually  crepitation  upm 

,  ...^     .1,    Ma^ments.      These  fractures  are  commonly  attended  during   the 

,     ;:.  Ip    Ikmm'^  lollowiug  the  injury  by  very  marked  swelling  of  the  limb, 

.    ■  .     Inh   factor  which  renders  the  occurrence  of  the  more  serious  com- 

■», ..  .   11     fu»bal»le  in  the  eveut  of  unskillful  treatment 

I  iiv    Jiaj^niK^i-^  of  the  actual  displacements  of  the  bony  fragments  can  somc- 

,  .     !»,   iji.^le  ont  by  careful  ])al])ation,  best  under  general  anesthesia.     On  the 

.   i,     'lui.l,  if,  wlien  first  s(^en,  the  limb  is  greatly  swollen,  it  will  be  desirable 

»,  ,  X, .  s   Ml  lanee  \o  bav(*  X-ray  ])ictures  taken,  so  that  the  exact  nature  of  the 

,,  j.'a.  V  nil  lO-.  iihd  the  direction  of  the  lines  of  fracture  may  be  known.   Further, 

,,»vi    i!u    ubtii-i  at   reduction  have  been  made,  subsequent  pictures  should  be 

i\,  I..    .,1  \\\i\\  ibe  snrgeon  may  learn  whether  or  not  his  efforts  have  been  suc- 

,     ml       the  mo.Mt  ilillicnlt  disj)laeemeut  to  overcome,  in  my  exjx?rience,  is  over- 

,  ilm..,  .\uy\  in  a  fi'W  eases,  in  order  to  eorrect  this,  T  have  found  it  ne(X»ssary 

4,1  .  Ill  vlowii  n|«on  llie  fractured  ends  and  replace  them  under  the  contrrd  of  the 

,\,.      1 1  »«n\i»  arenrately  replaced,  if  the  lines  of  fracture  are  not  so  oblique 

4,  u»  make  \\\v  nnMirreucc  of  displacement  inevitable,  it  will,  in  ordinary  cases 
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of  transverse  fracture,  not  be  necessary  to  suture  the  l)ones,  or  to  make  any  pro- 
vision for  their  retention  in  position  other  than  th(»  maintenance  of  reduction 
by  a  skillful  assistant  or  by  the  surgeon  himself,  while  the  dressings  are  being 
apjilied.  In  order  to  avoid  the  dangerous  com])lications  which  may  follow  these 
fractures,  the  surgeon  should  watch  the  subsecpient  course  of  the  case  with 
great  care.  During  the  early  days  following  the  a])plication  of  a  dressing 
there  are  several  dangers  to  be  thought  of  and  guarded  against.  They  are: 
localized  gangrene  from  the  pressure  of  splints  upon  some  particular  part  of 
the  limb;  ischemic  contraction  due  to  dressings  too  tightly  apj)lied;  actual  gan- 
grene of  the  limb  from  strangulation  of  the  vessels;  and  the  occurrence  of 
angular  deformity  at  the  point  of  fracture,  due  to  imjierfoct  immobilization, 
or  to  the  improper  use  of  a  sling  to  support  the  forearm. 

As  a  general  caution  applicable  to  every  case,  it  may  be  said  that  no  circular 
roller  bandage  should  he  applied  directly  to  the  skin;  that  the  splints,  whether 
of  wood,  tin,  or  plaster,  should  be  applied  in  such  a  manner  that  they  can  by 
no  possibility  constrict  the  limb.  In  order  to  avoid  such  constriction,  the  splints 
should  be  suitably  padded  with  some  elastic  material,  and  for  this  purpose 
anything  is  better,  probably,  than  absorbent  cotton ;  further,  the  splints  should 
be  rigid,  so  that,  when  a  circular  bandage  is  apj)lied  over  them,  it  cannot  bend 
the  splints  themselves  and  so  mold  them  to  the  limb  as  to  cause  constriction. 
In  the  ease  of  wooden  splints,  they  should  be  thick  enough  to  be  quite  rigid 
under  the  pressure  of  the  bandage,  and  should  Ix?  a  little  wider  than  the  limb. 
Otherwise  the  adhesive  jJaster  used  to  hold  them  in  |K)sition  may  act  as  a  con- 
stricting band.  Localized  areas  of  gangrene  produced  by  the  pressure  of  splints 
should  be  guarded  against  by  careful  pad<ling  over  points  of  pressure  and  by 
immediate  rtnuoval  of  the  sj)lints  and  insj)ecti()n  of  the  limb  if  the  patient  com- 
plains of  a  burning  pain  at  any  point.  Ischemic  contracture  of  muscles  and 
gangrene  of  the  limb  are  to  be  avoided  by  careful  ai)plication  of  the  dressings, 
by  placing  no  circular  roller  bandage  next  the  skin,  and  by  extreme  watchful- 
ness on  the  part  of  the  surgeon  himself,  as  to  the  condition  of  the  hand  and 
fingers.  It  is  a  mistake  to  suj)pose  that  splints  which  arc  too  tightly  applied  must 
of  necessity  cause  great  pain.  Such  is  not  the  case.  The  fingers  may  simply 
become  a  little  blue  and  cold  and  the  patient  may  com])lain  but  little  or  not  at 
all,  and  yet  at  the  moment  gangrene  or  loss  of  vitality  of  the  muscles  of  the  limb 
may  be  threatening. 

The  recurrence  of  angular  deformity  in  the  bones  is  to  be  avoided  by  the 
use  of  firm  splints  and  by  assuring  oneself  that  as  the  sw(»lling  subsides  the 
dressings  are  kept  sufficiently  snug  to  furnish  due  sup])ort  These  patients  are 
ordinarily  permitted  to  walk  about  with  the  forearm  in  a  sling,  the  hand  being 
midway  between  pronation  and  supination.  If  the  wrist  merely  is  supported 
by  such  a  sling,  there  will  be  a  tendency  for  the  weight  of  the  forearm  and  arm 
to  create  an  angular  deformity  with  its  apex  downward  or  toward  the  ulnar 
side.  If,  on  the  other  hand,  the  sling  supports  the  forearm  at  or  above  the 
point  of  fracture  merely,  the  weight  of  the  limb  distal  to  this  jx>int  of  support 
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will   tend  to  <»rento   rni    smiriilar  (lf*foriui1y   in   tho   ujjjjnsitr*   ilin?et»i>n.      T 
oeciirrenres  can  Wst  h*  avi*idrtl  liy  supiiurtiiig  thu  entin*  forearm  from  the  elliov 
to  the  wrht  f'venly  und  i'(jnal>Iy. 

In  children,  tlie  diitgnosis  of  fracture  of  hoth  bones  of  the  forearm  is  iisuaU 
simple,  but  in  tltese  cases,  if  the  fractnres  are  incompleti\  it  may  be  that  th 
fJefonnit^'  will  not  1m?  notircd  by  the  jiaronts  and  tlic  child  may  lie  brone;ht  tc^-*» 
the  snrgeon  with  the  story  tluit  after  a  fall  iifion  the  hand  a  mere  sprain  or 
contusion  has  been  produced.  A  earefnl  examination  should  Ix*  made  for  the  » 
signs  of  fracture,  deformity^  localized  tenderness,  anrl,  if  ten  days  or  a  fortnight  ' 
has  elapsed  since  the  injury,  the  presence  of  a  pal|>ahle  enlarirnnent  of  the  bone  I 
al  the  p«dnt  of  fracture.  In  some  cases  one  of  the  Ijones  will  be  Irent,  while  the  • 
other  is  fractured  without  displacement.  The  surgeon  «hoiild  in  snch  cases  exam- 
ine carefully  both  bones  throughout  their  entire  lengtli.  Upwnrd  pressure  against  • 
the  palm  in  the  long  axis  of  the  bunes  will  cause  pain  at  the  point  of  fracture. 

As  stated  elsewhere,  failure  of  union  is  not  very  imcomraon  after  fracture 
of  both  bones  of  the  foreorm.     This  can  be  best  a%'oided  by  making  the  original 
examination  and  I'eduetion  under  general  anesthesia  and  in  the  uiost  painstaking 
manner.     If  the  examination  and  reduction  can  lie  made  under  the  immediate    ^ 
control  of  the  X-rays,  so  mueli  the  In'ttcr.     It  is  imp4-)ssible  to  place  any  definite    ' 
limit  of  time  after  which  imion  cannot  be  expected.    The  san^e  data  are  valuable    i 
here  as  in  cases  of  fractures  of  the  shaft  of  the  humcrtis,  elsewhere  described,     \ 


Fin.   122.  —  FitALTrHF.  or  thf.  TJAifit  h  am>  Flna  Jlst  Aistjvi:  Tin:  WnisT-jnr?«T, 
HiMiiiitmna  upon  llio  dnrsHrn  nf  thr  hnnti.     (New  York  Hospital  coHwtion.) 


In  sonic  cnses  one  (if  the  bones  unites,  while  union  in  the  other  is  delayed 
Final  union  need  not  be  despaired  of  for  many  months.  Under  normal  and 
favorable  con<litions  union  occurs  in  about  four  or  five  weeks,  but  it  is  rare  that 
the  individual  is  able  to  resume  the  active  use  of  the  limb  in  less  than  two  or 
three  months.  During  the  early  use  of  the  limb,  violent  muscular  efforts  or 
continuous  heavy  strains  in  one  direetion  shnnbl  be  avoided*  Angular  deformity 
from  bending  of  the  callus  may  thus  l>e  produced* 
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Fractnre  of  the  Shaft  of  the  Ulna  Alone. — Fractures  of  ihv  shaft  of  the  ulna 
iX'cnr  from  blows  and  falls  niH)n  the  lK»ne.  They  are  nearly  aUyays  fractures 
by  direct  violence.     In  a  considerable  j)roi)ortion  of  the  cases  the  violence  is 


Fio.  123. — Fracture  of  the  X^lna  Near  tiie      Fio.   124. — FRAcrrRK   or  the   Ulva  Near  the 
Wrwt-j«»int.      a nt<»n>- posterior  vii'w.     (New  WitrsT-j«»iNr.     Lateral  view.     (New  York  Iloa- 

York  Ho«pitBl  coUecliun.)  pital  collect  ion.) 


r«-<vived  as  the  individual  holds  his  forearm  upward  and  forward  to  protect  his 
head  and  face.  Such  fractures  an*  wcasionally  ol>s(»rved  as  the  ri^sult  of  Wows 
airainst  the  ulna  in  prize  fi*rhts.  The  d(\irree  and  charactcT  of  the*  disj)lacenient 
will  vary  much,  according  to  the  s<werity  of  the  violenc*'  ])ro<lncinir  the  fracture. 
In  iriany  cases  the  displacement  is  sliirht.  It  may  bo  entindy  absent.  Since 
rh«'  radius  acts  as  a  suj)]jort  for  the  ulna,  there  Is  uo  overriding!:.  The  diaL'nosis 
is  to  l»e  matle  in  most  cases  by  onliuarv  methods  of  examination,  and  since 
marked  displacement  is  so  often  absc^nt^  in  these  cases  much  reliance  can  be 
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placed  npin  the  existence  of  a  jifjint  of  extreme  tenJemess  along  the  shaft  of^i* 
the  bone.  In  cases  of  doubt  an  X-ray  picture  will  render  the  diagnosis  certain.  -J 
The  eOTiiiTionest  form  of  displaeeiiient  is  an  angular  one  toward  I  lie  radius.  Tills  ^ 
should  be  sought  for  antl  uvert*ouie  iiy  local  ]irei>surc  with  the  thumbs  crowded  t 
between  the  bones>  thus  forcing  the  ulna  away  from  the  radius.  A  not  in-  — 
f^e^plc■nt  c'»m|^Ucatinn  vf  fracture  of  the  abafl  of  the  ulna  is  dislocation  of  the  ^ 
head  of  the  radius  furwanl.  This  should  always  Im*  thought  of,  and  if  the  elbow 
is  swejlleUj  or  t[ie  patient  complains  ni  jiain  in  the  vicinity  of  ihe  el  I  mw- joint, 
Barch  should  imnieiliately  Ijc  nuuJe  for  the  signs  of  dislcK^ation  «>£  the  radius. 

Fractare  of  the  Shaft  of  the  Eadius  Alone. — Fraeture  of  tiie  shtift  of  the 
radius  alMiu*  is  usually  eaus^i'd  by  direct  viiileuce,  a  hltiw  or  fall  ujiou  tlie  outer 
as|)ect  of  tlie  fort^arni,  sometimes  by  indirect  violence,  as  from  falls  u|Min  the 
jtalm  of  the  hand,  A  few  cases  i»f  fracture  liy  nuisf^nlur  action  have  Ijcen 
observed.  As  was  uientioncj  when  siK^aking  of  fraeture  of  b+ith  bones  of  the 
forearm,  one  of  the  commonest  forms  of  displacement  in  fractures  of  the  radius 
is  an  angidar  one,  the  apex  of  the  angle  directed  forwardj  though  according  to 
the  nature  of  the  fracturing  force  and  to  the  direction  of  the  lino  of  fracture 


Pia,  125. — FRACTURr4  of  the  Shaft  of  thk  ItADuiH  with  Skpamation  uf  a  Small  WttKiK-eHAPED 
Fraqmknt,     (Cazse  uf  Dr  Jlowurd  D.  C'olHri«j  X-ray  hy  the  aiUhor.) 

with  referentx*  to  the  axis  r>f  the  bone,  the  displacements  observed  may  lie  very 
varied  in  cbartu^tcr.  Hero,  as  in  fraetures  of  both  Iwmeg,  if  fho  fraeture  of  the 
rfidius  oreurs  nbnvr*  tlie  iiisertic^n  of  the  pronator  radii  teres^  the  upper  frag- 
ment iiiiiy  be  mnrkedly  supinated.  Tf  there  is  reason  to  mis])ect  this  form  of 
dis|>lacement,  an  X-ray  picture  should  be  taken,  or,  better,  stereoscopic  ]iictures. 
If  the  suspicion  is  confirmed  thereby,  the  dressings  should  l>e  applied  with  the 
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I^and  fully  stiiuiiiitt'^l  and  kept  in  tluit  posit ifiii  fur  alKiut  n  furtnigLt.     This 
f^oiiition  is  an  irksome  one  and  usually  causes  the  patient  a  g»if>d  deal  of  dis- 

Eorafort.      If  till-  patient  can  Le  piH   to  \jed  some  of  tlie  disranifort  may  Ix) 
bviiited,  since  if  \hv  forearm  be  ^vxvaI  at  a  right  angle  and  the  arm  abducted 
tihe  position  of  supination  of  the  hand  may  he  maintained  with  comparatively 
lillle  annoyanre,*     In  addition  to  the  tendency  toward  an  angnlar  displacement 
K^orxTard,  tlie  n»u.self»s  of  tlie  forearm  tend  to  draw  both  the  fragments  t€>ward 
^Mlie  tiliia  and  this  disphicement  shmild  be  overcome  if  fH>ssible.     Overriding  d^ies 
Knot  occur  from  fractures  of  tlie  shaft  of  the  radius  alone,  unless  it  be  associated 
B^u^ith  di»l(X»atifjn  of  the  hwer  end  nf  the  ulna.     Tlic  recognition  nf  fracture  of 
Hthu  shaft  of  the  radius  is  nsiially  not  ditfienit.     The  ordinary  signs  of  fracture 
are  present,  including  loss  of  the  power  *if  rntation  uf  the  bone,  localized  pain, 
tenderness,  usually  deformity  an<l  en^pitatinn.     Tlje  loss  of  ccnitinuity  l>etween 
the  head  and   tlie  shaft  nuiy  readily   l»e   made  oat,   as   already   described,   by 
placinf^  the  thunih  upon  the  head  of  the  hone  and  making  gentle  rotary  move- 
ments at  the  wrist 

Fractitrk  of  tuk  Lower  Ekd  of  tjie  Kaoics — ("nijj-:ss   Fractitre 

Fracture  of  the  lower  end  of  the  radius  is  one  of  the  most  frcfpient  of  all 
injuries  to  bone.  It  occurs  at  all  jieriods  of  life,  tliough  more  connnon  in  adults 
tlian  in  child n^n,  and  is  notably  fretpicnt  in  old  women.  As  ordinarily  descrilxMl, 
Colles's  fracture  includes  those  fractures  of  tlic  lower  end  of  the  radius  wliicdi 
ficciir  witliin  one  inch  of  the  articular  bitrder  of  tiie  hone,  altiioiigli  ('olles  believed 
th«t  the  ordinary  site  was  distant  about  an  inch  and  a  half  from  the  lower  end  of 
the  radius.  The  most  eomnif^n  cause  of  the  fracture  is  a  fall  upon  the  palm  of 
the  outstretched  hand,  usually  not  a  fall  from  a  great  height,  but  simply  a  fall 
from  the  stamling  [xisture  to  the  ground.  In  falls  from  a  tx>nsiderable  height, 
upon  the  extended  palm  more  serious  and  complicated  injuries  are  often  pro- 
duced. Even  in  the  simpler  cas*vs  the  lower  fragment  is  frecpiently  comminuted. 
The  line  of  fracture  is  conunonly  transverse,  often  it  is  oblique  laterally  as 
well  as  from  before  hackw^ard.  Among  children,  and  up  to  the  age  wlien  the 
epiphysis  unites,  usually  during  the  nineteenth  year  of  life^  the  line  of  fracture 
may  follow  tliat  of  the  epiphyseal  cartilage.  The  commonest  form  of  disphice- 
ment  is  that  the  lower  fragment  is  rotated  about  its  anterior  border  as  a  center 
and  is  displaced  upward^  Iniekwartl,  and  outward,  frequently  with  crushing  of 
the  rancellous  tissue  of  the  posterior  aspect  of  the  shaft.  Accompanying  the 
crushing,  impaction  is  quite  common,  so  that  while  many  of  the  positive  signs  of 
fracture  are  present,  ahnoniial  mobility  and  crepitation  are  sometimes  absent^ 
are  only  observed  wdien  the  impaction  is  broken  np  under  a  general 
sthefic  in  the  effiirt  to  overcome  the  displacement.  At  the  same  time  that 
iBe  lo\v<*r  fragment  is  rotatt^l  dnrsally,  it  is  frequently  disphiced  souicwliat  to- 


'L,  A.  Stimaon,  lac.  dt,,  fifth  edition,  p,  280, 
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ward  the  radial  side.  In  this  displacement,  the  articular  surface  continues  to 
bear  its  normal  relations  with  the  bones  of  the  carpus,  so  that  the  wrist  and 
hand  accompany  the  lower  fragment.  The  lower  end  of  the  ulna  becomes  very 
prominent,  one  of  the  characteristic  signs  of  this  fracture. 

The  regular  study  of  injuries  to  the  wrist  wath  the  X-rays  has  thrown  light 
upon  the  pathology  of  fracture  of  the  lower  end  of  the  radius.  It  has  bet^ii 
foimd  that  associated  with  the  displacement  already  mentioned  there  is  often 
extensive  comminution  of  the  lower  fragment,  and  it  is  imjwrtant  for  the 
surgeon,  as  well  as  the  patient,  to  have  an  X-ray  examination  made;  since, 
in  some  of  the  cases,  complete  reposition  of  the  fragments  will,  on  account  oi 
such  coumiinuti(m  and  impaction,  be  found  ix)ssible.  Fortunately,  the  func 
tional  results  obtained  do  not  appear  to  be  imsatisfactory,  even  when  consider 
able  deformity  exists.  A  prominence  of  the  lower  end  of  the  ulna  and  more  oi 
less  marked  displacement  of  the  hand  and  wrist  toward  the  radial  side  not 
infrequently  remain  as  jx3rmanent  deformities  after  Colles's  fracture  in  adults. 

A  few  cases  of  fracture  of  the  lower  end  of  the  radius,  such  that  the  line  ol 
fracture  ran  from  the  radial  border  of  the  b<me  downward  and  inward  separat 
ing  the  styloid  process  and  a  part  of  the  articular  extremity  of  the  bone,  have 
been  descril)ed.  They  are  rare  injuries  and  the  diagnosis  can  best  be  made 
accurately  by  means  of  an  X-ray  picture.  See  also  Figs.  105  and  106,  Vol.  I, 
pages  278  and  270.     The  fragment  may  be  displaced  upward. 

Certain  other  injuries  may  he  associated  with  fracture  of  the  lower  end 
of  the  radius.  They  are,  fracture  of  the  styloid  process  of  the  ulna.  Thi; 
occurs  with  considerable  frequency  and  has  been  demonstrated  in  half  the  cases 
examined,  by  certain  observers.  (Scudder.)  Another  and  more  serious  com 
plication  is  penetration  of  the  skin  by  the  lower  end  of  the  ulna,  rendering  the 
fracture  comjxnmd.  Another  complication  mentioned  is  rupture  of  the  radia 
ulnar  ligament,  or  tearing  away  of  the  interarticular  triangular  fibro-cartilage 
at  its  insertiem  into  the  base  of  the  styloid  process  of  the  ulna.  This  is  a  very 
difficult  lesion  to  demonstrate,  since,  as  elsewhere  noted,  cartilage  casts  nc 
visible  shadow  when  interposed  between  a  source  of  X-rays  and  a  photographic 
plate.  Scudder  considers  this  complication  as  probably  quite  frequent  and 
believes  that  it  accounts  in  part  for  the  broadening  of  the  wrist-joint  observed 
in  Collos's  fracture.  Very  rarely  the  fracture  of  the  radius  itself  may  hv. 
compound,  though  such  an  injury  can  only  occur  from  extreme  degrees  oi 
violence,  such  as  falls  from  a  considerable  height  upon  the  hand,  and  is  not 
produced  by  the  ordinary  degrees  of  violence,  such  as  are  followed  by  simple 
fracture  of  the  lower  end  of  the  radius.  Fracture  of  the  carpal  scaphoid  is 
rarely  obsorviMl  as  a  complication  of  Colles's  fracture.  Fracture  through  the 
lower  portion  of  the  shaft  of  the  ulna  sometimes  accompanies  fracture  of  the 
radius.  In  some  instauces  both  bones  are  broken  within  an  inch  or  two  of  the 
wrist-joint.  In  these  the  extreme  mobility  of  the  fragments,  the  deformity  and 
otlier  sig]»s  of  fracture,  are  very  readily  recognized.  Fracture  of  the  styloid 
pnxiess  of  the  ulna  can  sometimes  be  recognized  on  palpation  by  the  mobility 
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at  the  gnmll  fraf^iient     It  is  Tiiore  certainly  niade  out  liy  means  of  an  X-niv 
picture. 

Examination  and  Diagnosis  of  Fractures  of  tlie  Lower  End  of  the  ILadius* — 
Since  failure  to  reduce  tlie  defoniiity  uf  Colles's  fnicnnrp  nftt'ii  ciists,  jiisrly  or 
unjuBtly,    an   tuidesiraLle    reflection    upon 
the  skill  of  tljc  surgeon,  and  since  failure 
to   reci>gnize  this  fracture  is  justly  eousid- 
ered   cnljiaWe   on   the   siir*^nm's   part,   tlie 
examination    should    Ix^    made    with    p^reat 
emre.     It  is  quite  true  that  in  many  easels 
af  Collcf^^H  fracture   the  diapio^is  can  l>e 
made  at  a  glance,  yet  .such  is  not  always* 
the  ease.      The  defurmi ty   may   be   slijjjht 
or  abd(*nt  and  in  many  instances  the  Icj^iun 
bt?en  at  first  regarded  as  a  mere  sprain 
of  the  wrist.     It  is  desiralile  here,  as  is  the 
case  wifh  other  fractures  in  the  vicinity  of 
joiiits,  to  c^impare  the  sound  with  the  in- 
juriHl  side,  and  it  is  well  to  familiarize  one- 
self wit  1 1  the  nr^niial  anatomy  of  the  houy 
latuhaarks   at   tlie   wrist  in   the   particular 
cai»e  before  seeking  the  departures  from  the 
ti'Tmal  in  the  injured  limU 

When  the  hand  is  held  in  supination, 

the  Ptyloid  process  of  the  radius  is  fomul 

^^0)0  at  a  lower  level- — that  is  to  say,  nearer 

thi"  lianri — than  the  styloid  process  of  the 

ttlna.    It  IS  to  be  borne  in  mind  also  that 

tlu*  articular  surface  of  tlie  ulna  in  uiales 

«ppmaches  more  nearly  to  the  Irvtd  of  ilte 

articular  surface  of  tlie  radius  than  is  the 

<*a4»e  with    females.      In    fractures   of   the 

mwer  end  of  the  radius  the  styloid  process 

H  displaced  upward  along  with  the  hnver 

fmgnienty  «o  that  n|>on  tlie   injured  side 

the  ratlial   styloid   pnioess  will   lie  found 

nt  or  near  the  level  *«f  the  styloid  pnicesa 

of  the  nlna  instead  of  ]mng  Iowct— i.  e., 

nearer  the  hand.     In  making  the  exami- 

natiuu   it   is   always  desirable   to   ask   the 

pHtietit  whether  he  has  received  a  previous  injury  to   the  wrist-joint,  since 

reparation  of  the  lower  epiphysis  of  the  radius  in  ehildreu  may  U^  ffiHowed  by 

ted  or  iinj»erffvt  growth  of  the  Ihitu^,  so  that  the  sryhdd  process  of  the 

in  these  cases  nmy  be  higher  even  than  that  of  the  ulna.     In  making  the 


Fia»  12G, — Fracture  of  the  Lower  Knt* 
Of  THK  Rauii'?*  IV  A  Cm  in.  Dorsal 
dhplurenK'Ut  of  the  lowiT  frsijnufrit* 
This  COM-  tUu^trnttni  Wi-Il  the  viilur-  of 
ntf^rpiwctfpic  X-Riy  picture's!.  In  ttic 
itiiigk  pirtiire  fhn  fliKplucrni«*iit  is  noi 
evfiliMit,  ill  tlie  stfiT^xHi^ofj**  il  roultl  be 
»een  cl**jirly.      (Author's  e<*lk*ct[fin.) 
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comparison  tlie  two  wrists  may  be  held  and  the  ends  of  the  styloid  processes 
palpated  with  the  thumbs.  It  is  also  well  to  make  the  various  physiological 
motions  in  the  sound  as  well  as  in  the  injured  wrist,  flexion  and  extension, 
abduction  and  adduction,  as  well  as  supination  and  pronation.  If  the  injury  is 
evidently  a  severe  one,  the  examination  may  well  1x5  conducted  under  a  gi-ncral 
anesthetic,  since  the  reduction  of  the  disj)lacement  will  1k>  easier  and,  of  course*, 
painless  when  so  ]x^rformed. 

The  deformity  of  C\>lles's  fracture  of  the  radius  is  usually  quite  char- 
acteristic. The  lower  fragment  creates  a  prominence  uj)on  the  dorsum  of 
the  limb,  the  ulna  is  prominent  to  the  inner  side,  the  whole  hand  and  carpus 
are  displaced  toward  the  radial  side.  Upon  the  palmar  surface  the  transverse 
creases  of  the  skin  are  more  marked,  and  just  above  the  level  of  the  wrist  there 
is  usually  a  noticeable  prominence  of  the  flexor  tendons,  which  falls  away 
abruptly  below.  The  deformity  w^as  called  by  Velpeau  many  years  ago  tlie 
"  silver-fork  fracture,"  and  the  outlines  of  the  hand  and  w-rist  corresix)nd  quite 
accurately  to  this  simile.  Upon  palpation,  there  is  always  marked  tenderness 
upon  the  back  of  the  limb  over  the  line  of  fracture  in  the  radius.  In  the 
absence  of  all  other  signs  of  fracture  this  is  a  very  important  sign,  and  if 
crowding  the  carpus  upward  in  the  line  of  the  limb  causes  pain  in  the  same 
plac*e  a  positive  diagnosis  of  fracture  may  usually  be  made.  In  many  instances 
the  prominence  of  the  displaced  fragment  is  readily  made  out  at  the  same  time 


Fia.  127.- 


-Fractitre  op  tiie  Lower  Eni>  of  the  Raditts,  showinq  Result  of  Operation  for 
Relief  of  Deformity.     (Author's  collection.) 


that  the  surgeon  is  examining  for  a  line  of  tenderness.  As  already  stated,  the 
symptoms  of  crepitus  and  abnormal  mobility  are  often  absent  on  account  of  the 
frequency  with  which  these  fractures  are  impacted.  In  cases  of  doubt  an  X-ray 
examination  should  always  be  made,  for  in  the  past  it  has  happened  many 
more  times  that  the  presence  of  fracture  was  not  recognized  than  that  a  fracture 
was  diagnosticated  w^hen  none  existed. 

Certain  other  lesions  may  possibly  be  mistaken  for  fracture  of  the  lower 
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end  of  the  radius.  Separation  of  the  lower  epiphysis  will  be  observed  only 
in  children,  or  in  voiuii^  jiersons  under  nineteen  year:?  of  age.  It  can  be 
differentiated  from  typical  fracture  of  the  lower  end  of  the  radius  by  the  fact 
that  the  dor^^al  di^iplaeeiueut  is  not  very  marked,  nor  is  the  displacement  toward 
iie  radial  side  as  marked  as  it  is  in  true  fracture.  The  displaeement  also  is, 
i  a  nile,  much  more  readily  reduced  than  is  the  case  with  an  ordinary  fracture, 
and  crepitation  may  be  elicited  of  a  softer  character  than  is  produced  by  brme. 
In  cases  of  doubt  the  X-ray  furnishes  an  accurate  means  of  diagimsis,  Uniun 
occurs  promptly  after  sepaniti<ui  of  the  epiphysis  and  is  only  occasionally  fol- 
lowed by  interference  with  tlie  growth  of  the  bone. 

Sprains  and  contusions  of  tlie  wrist  may  sometimes  be  mistaken  for  Col!es*s 
fracture.  Absence  of  positive  signs  of  fracture  and  an  X-ray  jueture  will 
render  the  dia|!:nosis  certain. 

Dorsal  <»r  backward  dish»catir»u  of  (he  wrist  is  rarely  mistaken  f«^r  (^^lles■s 
fracture.     The  dialgcutiun  is  a  far  rarer  injury.     The  normal  rclatiuuii  of  tho 


k^' 


Fig,  128* — Separation  of  nit:  L<>wki4  Epii'in'ari^  or  the  HAnms. 
(New  York  liospitjil  coIlcLaitJii.) 


iyloid  prncc*sses  are  ]»rc/served,  the  defonnify  occurs  at  a  lower  point  tlian  is 

ease  with  Colles's  fracture*,     raually  on  jialpation  the  ixmes  of  the  carpus 

can  be  reeo^iz4Hl  uinin  the  dorsutn  of  the  wrist,  and  reduction  by  traction  upon 

^tbe  band  and  pressure  forward  u]>«m  tlie  bones  of  the  carpus  is  usually  easy, 
nor  does  it  ft^nd  In  reapjH'ar. 
Prognosis. — The  prognosis  of  Colles's  fracture  as  to  functional  result  is 
nsually  gi>o<k  Firm  union  may  he  expct^ted  tu  occur  in  about  ftmr  weeks.  In 
plnlts,  as  already  nt)ted,  it  may  be  iyipossil>le  entirely  t*t  correct  the  defonuity 
on  account  of  crushing,  or  cfuinuinution  of  the  bone,  and  in  these  some  dorsal 
jind  radial  displacement,  with  proniincnee  of  the  lower  end  nf  the  ulna,  uuiy 
f<?r^ifft-  The  functional  result,  liowever,  in  these  eases  is  usually  quite  good* 
In  elderly  people  the  stiffness  of  the  wrist-joint  and  interference  with  free  mc^ve- 
nients  of  the  fingers  may  endnre  fi>r  many  months  and  in  certain  cases  is  in 
part  permanent.  The  gi'oater  the  amount  of  inflammation  armind  the  fracture 
»nd  in  the  tendon  sheaths,  the  more  the  likelihoiMl  that  such  stiffness  will  bo 
but  slowly  recm^ered  froin.  The  palicnt  should  be  encouraged  to  move  the 
jointa  of  the  fingers  freely  during  tlie  treatment.     Massage,  commenced  early, 
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is  an  jmportaivt  iiitL  In  yoimg  i>ersims  the  refiiilting  deformity  is  usually  very 
slight,  or  absent,  and  the  functional  disability  lasts  a  much  shorter  time  than 
in  the  elderly.  The  o|>erative  treatment  of  old  cases  of  fracture  of  the  radius 
for  the  correction  of  displaeement,  although  grKtd  results  rtq  reiwrted  by  good 
surgt'ons,  notahly  hy  Scuddcr  and  Lotlirop,  ia  nut  extrciuely  p>piilar  among 
surgeons  in  general.  Tlio  position  of  the  lower  fragiucnt  may  he  corrected  hy 
opratiuB  and  the  tlrfurinity  may  thus  be  removed  in  whole  or  in  great  part, 
but  iu  the  ensoia  upon  wliieh  I  htive  ojK-nitcd  myself  a]ul  seen  oi^rated  uix>u  by 
others  the  functional  results  were  not  notably  improved. 

Rare  Fractures  of  the  Lower  End  of  the  Radius.— As  the  result  of  falls  upon 
the  back  of  the  hand — i*  e*,  upon  the  extended  limb^  the  hand  being  in  the  posi- 


Fio,  12l». — Separation  of  the  Lower  EpiPHYsm  of  the  RADtUB. 
(New  York  Hospital,  Out- Patient  Department,  case  of  Dr.  Eugene  Pool.) 
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tion  of  pjilinar  flexion — there  are  a  few  eases  reTOrded  in  wliich  the  lower  end 
of  the  rst<liim  lias  been  bnikeii,  but  wliere  the  tlisplaeeinent  has  \nH:n  forwiird 
and  out  wart]  instcatl  uf  baekward  and  outward  a8  fteeiirj?  in  Colk^s's?  fracture. 
The  lowtT  fra^oii'iit  in  iht*se  east's  \n\^  rotated  nf>ou  an  axis  eorresponding  to 
its  posterior  instead  of  its  alitor ifir  edge  with  enisliing  of  the  palmar  ])ortion 
of  tlie  eaneelioiis  tisane  of  the  bone  instead  of  the  dorsal  port  if  m  as  seen  in 
ordinary  fractures  of  the  lower  end  of  the  radius.  The  tleforniity,  us  shown 
by  insiK^etinn  and  jndpatiini,  liaa  nut  lieen  dillieult  to  recognize.  The  lower  end 
*»f  the  up|K!r  fragment  has  formed  a  prominence  npin  the  dorsnni  of  the  forearm 
an  inch  or  less  above  the  line  of  the  radi^XMirpal  joint.  A  depression  has  been 
observed  upon  llie  i»a!innr  surface.  There  has  lM*en  a  line  of  tenderness  at 
tlie  point  of  fratHure  on  tiie  Imck  of  the  wrist,  Moldlity  an<l  crepitatirm 
imiy  or  may  not  1hi  ])resent,  aec*>nling  to  wljcfber  tlic  fragments  are  frt^e  or 
impacted. 

As  a  rare  eomp]icati*m  of  dorsal  or  of  palmar  dislocation  of  the  wrist,  a 
scale  of  bone  may  be  torn  off  the  dorsal  or  palmar  surfaces  of  the  radius. 
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i^s|^'tivoly.    The  siiiallor  frapinoiit  iimy  bo  roooj^iizaMe  on  ]):i]]iation.     It  *.v»vJ..i 
rt-a«lily  lio  deiiiuiistratefl  by  means  of  an  X-ray  piotun*. 


DISLOCATIONS   OF   THE   ELBOW 

Of  all  the  large  joints  tlie  ellM>\v  is  next  to  the  sliouldor  most  frotjuontly  ili:*- 
b»catr*d.  Errors  in  diagnosis  and  improjHT  methods  i»f  Ireatmrnt  are  frequent 
and  lead  to  nnfortiinato  results.  Every  surgtMni  se<\^  many  easi's  iif  old,  nn- 
n'dnced  dislocations  of  one  or  other  of  the  bniies  of  the  fon-arm  and  unt  very 
rarely  stiff  ellniws  or  ellM)WS  in  Avhieh  the  funetlon  of  flexion  and  exi^'usion  is 
jiartly  lost.  The  reasons  for  such  unfortunate  results  are  failure  to  rei'ognize 
the  nature  of  the  injury  and  the  use  of 
methods  of  reduction  which  increase  and 
unnecessarily  extend  the  already  c(msid- 
erablc  traumatism  to  the  bones  an<l  soft 
parts  surrounding  the  ell)o\v-ji)int.  It  is 
therefore  incumbent  npon  the  surgeon  to 
study  very  carefully  the  bony  anatomical 
landmarks  of  the  ell)ow  in  any  case  wiierc 
dislocation  may  exist.  If  the  case  is  not 
seen  for  many  hours  after  the  injury,  the 
recognition  of  these  landmarks  nuiy  Ik*  so 
far  obscured  by  swelling  as  to  Ixj  very  dif- 
ficult, or  even  impossible.  Under  such  cir- 
cumstances it  is  the  duty  of  the  surgeon 
to  have  X-ray  pictures  taken  of  the  ellxAV 
at  the  earliest  jKiSsilile  moment,  and  if 
sti  ri'tiscopic  ])ictures  can  l»e  taken,  so  mueli 
the  better.  We  have  in  the  X-rays  a  <li ag- 
nostic aid  which  in  these  cases  is  simply 
invaluable. 

Disli^T'ations  of  the  elbow   occur  with 
great    freijueney    iu    children.      They    arc? 
niiire  conuiion  during  youth  and  early  adult 
life  than  later  and  are  al>«Mit  four  limes  a- 
frequent  amonir  niales  as  amonir  female-. 
Th«»  di>l«K-ation  may  involve  i-iflii-r  the  ra- 
flius  or  the  ulna,  or  l»<.tli  b^nerr :  and  may 
fake  place  in  a  numU-r  i#f  dir<-etion-.     l{«»ih 
Iw-nes  may  1m*  ili-ltir'aii-d  in  tljr-  r-aiiie  din-i*- 
riou.  or  in  dilTerent  «]in**'Tion-.  aii'l  t!i«-  .ii-l.cjn*-  !i-   r 
frariure   rif  any  «»ii<-   of  li^r   Tl.rie   l.t-iii-    j::\'i] -.  # -i    In    » 
-itiraMon,  there fi ire,  of  •ji*l«^'ati«iii-  nf  -Li.-  <;ir.\v  i-  of  !j<:''«;--j^v   ratiii.r  rom- 
plicated. 
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Dislocations  op  the  Forrarm 
ON  THE  Arm. 


Dislocations 
Alone. 


OP   THE    Ulna 


Dislocations  or  the  Radius 
Alone. 


1.  Dislocation  backward. 

Backward  and  outward. 
Backward  and  inward. 

2.  Lateral  dislocations. 

,  ,  ^      f  Inward. 

Incomplete    [^y^^^^^ 

Complete  outward. 

3.  Forward  dislocations. 

Incomplete,  or  first  degree. 
Complete,  or  second  degree. 
With  fracture  of  the  olecranon. 

4.  Divergent  dislocations. 

Antero-posterior. 

Transverse. 

Incomplete,  or  first  degree. 
Complete,  or  second  degree. 
Backward  and  outward,  behind  radius. 
Forward. 
Backward. 
Outward. 
Forward. 

By  elongation,  or  the  subluxation  of  children. 
Associated  with  fracture  of  the  ulna. 


,  2.  Backward  and  upward 


{■;• 


Congenital  and  Pathological  Dislocations 

This  IS  the  classification  of  dislocations  of  the  elbow  adapted  by  L.  A. 
Stinison :  ^ 

1.  Dislocation  of  Both  Bones  of  the  Forearm  Backward. — This  is  much  the 
most  frequent  form  of  complete  dislocation  of  the  elbow.  The  dislocation  is 
nearly  always  due  to  a  fall  upon  the  hand  with  the  elbow  extended,  or  nearly  so. 
The  mechanism  of  its  production  is  thus  described  by  Stimson:-  "Forcible 
abduction  of  the  forearm,  during  either  extension  or  partial  flexion  of  the  elbow, 
is  the  first  step  in  the  production  of  the  injury  in  a  large  number  of  cases ;  this 
breaks  the  internal  lateral  ligament  and  frees  the  ulna,  and  then  the  bones 
slip  past  each  other,  the  external  lateral  ligament  being  torn  or  detached  in 
the  movement,  and  the  head  of  the  radius  tearing  off  the  corresponding  portion 
of  the  capsule  and  adjoining  periosteum  as  it  slips  up  behind  the  condyle."  In 
many  cases  the  motion  of  hyperextension  of  the  elbow  puts  the  lateral  ligaments 
upon  the  stretch  and  the  additional  force  of  abduction  causes  the  ligament  to 
give  way. 

The  lesions  produced  by  the  dislocation  are,  as  already  stated,  rupture  of 
the  internal  lateral  ligament  and  more  or  less  complete  rupture  of  the  exter- 
nal lateral  ligament,  which  is  frequently  completely  stripped  away  from  the 
humerus.  Additional  lesions  described  by  Stimson  in  a  case  which  he  himself 
observed  were  as  follows:  The  tip  of  the  internal  epicondyle  may  be  torn  away 
through  its  attached  flexor  muscles.     The  flexor  muscles  of  the  hand  may  also 


*L.  A.  Stimson,  loc,  cit.^  p.  614,  third  edition,  1900. 
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be  torn  from  the  hiimenis  and  the  hrachialis  antieus  may  Ix^  Lacerated  or  com- 
pletely ruptured.  The  tendon  of  the  biceps  may  vsli])  uj)<)ii  the  outer  side  of  the 
external  condyle.  Stimson  states  that  in  the  only  ease  in  which  he  saw  all 
these  extensive  lesions  the  end  of 
the  humerus  was  stripped  of  all  its 
iiuiscles  and  had  passed  through 
the  fascia  and  lay  under  the  skin 
in  the  fold  of  the  elbow,  but  the 
patient  had  been  subjected  to 
three  attempts  by  different  sur- 
geons to  reduce  under  ether,  and 
it  is  probable  that  the  lacerations 
were  in  part  due  to  those  at- 
tempts,^  The  radius  and  ulna  may 
be  displaced  upward  and  backward 
a  variable  distance,  and  one  of 
them  may  be  displaced  more  than 
the  other,  so  that  the  forearm  may 
deviate  farther  to  the  ulnar  or  to 
the  radial  side. 

Complications. — As  already 
stated,  fractures  of  any  one  of  the 
three  bones  may  complicate  the 
di?slocation.  Fracture  of  the  ole- 
cranon or  of  the  coronoid  process 
is  the  most  common.  Fracture  of 
the  head  of  the  radius  has  already 
been  mentioned  as  one  of  the  com- 
plications which  may  follow  such 
injuries  as  cause  dislocation  of 
the  elbow.  (See  Fractures  of  the 
Head  of  the  Radius.)  Fractures 
of  the  other  portions  of  the  radius 
have  been  observed  in  a  few  cases. 
Injuries  of  the  blood-vessels  and 
nen'es  are  rather  rare,  though  recorded  in  a  few  instances.  If  the  violence 
is  extreme  and  continues  to  act  after  the  dislocation  occurs,  the  lower  end  of 
the  humerus  may  protrude  through  the  skin  of  the  flexure  of  the  elbow,  thus 
rendering  the  dislocation  compound.  T  had  a  case  of  this  kind  under  my  care 
in  the  New  York  Hospital  some  years  ago ;  a  \voman  who  fell  from  a  trolley 
ear,  striking  upon  her  hand.  In  addition  to  dislocation  of  the  elbow  back- 
ward, there  was  a  fracture  of  the  olecranon.     The  lower  end  of  the  humerus 


Fig.   131. — Posterior   Dislocation   of  the  Elbow 
IN  A  Child.     (Author's  collection.) 
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*L.  A.  Stimson,  loc.  cit.,  p.  617,  third  edition. 
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Lad  so  far  penofrated  the  skin  that  it  sloughed  throngji  in  the  flexure  of  the 
elbow,  rendering  the  <Iisl<j<*ation  eom pound.  The  wound  remained  aseptic,  hut, 
owing  to  the  extensive  laceration  of  the  soft  parts,  some  stiflFness  of  the  elbow 
remained  at  the  end  of  six  months,  when  I  lost  sight  of  the  case. 


Fid.  132, — Posterior  Dwlocatton  of  the  Radius  and  Ulna. 
o.  Latonil  y'ww,     b.  Aiitero-posterior  view.     X-ray.     (New  York  Hospital  collection.) 

Syjnploms  and  Diaijnosis. — If  seen  within  a  few  hours  after  the  accident, 
the  iM)sition  of  the  lind)  and  the  changed  relations  of  the  bony  landmarks  about 
the  elbow-joint  render  a  diagnosis  by  inspection  and  careful  palpation  sufti- 
ciently  easy.  If  not  seen  until  the  end  of  twenty-four  hours,  the  swelling  of  the 
soft  parts  about  the  elbow  may  be  so  great  that  the  diagnosis  may  be  difficult 
Under  thes(»  oireumstanees,  as  already  stated,  an  X-ray  examination  is  invalu- 
able.   In  recent  cases  the  elbow  is  usually  held  a  little  flexed,  although  it  maj 
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in  rare  c«ses  Ije  markedly  flexed  or  extended.  There  is  nothiBg  cliftracteristic 
about  the  supiniitioii  ur  proimtion  of  the  hand;  ordinarily  the  limh  is  held 
midway  between  proBation  and  sitpinatioTi,  or  is  ninderntely  siipinated.  The 
:forearni  is  shortened.  The  antero-ixisterinr  iliuineter  of  the  elhow  is  increased. 
If  the  swelling  is  not  too  great,  the  olecranon  may  Ite  seen  projeeting  posteriorly 
and  formiDg  a  proniinenee  from  which  the  conto\ir  of  the  limb  falls  away 


^>    i.i.i            '•-        'ATIOS  OFTHE  RADltlS  AMdUlNA  FlO.      134,— DtSI.OCATIO.\      *Jl       iilK      ilAiJH  .^     AM* 

OtT^'                     BACitwAHD.     Antrro-posterior  UuxA    Outward    ani*    Hack w Ann.      Lateral 

iriew.     , -U..- ,  lie  Hospital*     Kintlneas  of  Dr.  J.  view.    (Bellevue  HoMpHiil.     KimtiiG^ss  of  Dr.  J. 

a  Ayor.)  C.  Ayer.) 


Upuiird,  and  upon  palpation  the  triceps  muscle  may  Im*  felt  iiassiiiri;  down  to 
W  Attached  to  the  oUni'ranon.  Upon  either  side  of  its  teiidoTi  therr  may  lie 
obfterred,  if  the  swelling  is  not  excessive,  a  depression.  The  heiid  of  tlie  radiiiB 
may  be  visible  and  is  usually  palpable  to  the  outer  aide  of  the  olecranon.     In 


292 


IKJimiES  rtr  THE   VICimXY  OF  THE   ELBOW 


front,  the  lower  end  of  the  hunienis  forms  a  proinineuee   and  tlie  fores 
appears  to  be  broadened  just  below  it,  H 

Voltintarv  llexion  and  extciisinn  of  tlie  elbow  are  usnaHv  possible  to  a  m 
degree,  but  ;tre  painfid,  Pronariim  and  supination*  tlioiigb  painfnl,  are  iisiii 
preserved  to  eojne  extent.     Upon  grasping  the  arm  and  forearm,  lateral  mobi 


WARD    OK  THE   Rahius   asu  Ulna.      Allf4»rior 
view.     (Drawiaga  by  Dr.  B,  S.  Barringcr.) 


Fig.   136. — DiaLocATi(*>«    Ui  mvahd  antj* 

WAHO    OF    THE    RAmUS  ANl>    I  LNA.        Pufit 

view*     (Drawings  by  Dr.  B.  S.  Barringer. 


may  be  appreriated  at  the  elbow.  Palpation  will  reveal  the  olecranon  forrr 
the  must  ]>ri>minent  part  n{  the  <dh<tw  behind.  If  the  ej^ieondyles  np:»n  eil 
side  can  bt-  lorntt  <1.  it  will  br^  nntcd  tliat  }\]mn  extending  tlie  liiul»  tlie  olecra 
rises  tc»  a  ln.i£:hor  h^w]  ihan  thi^f  tpoiiy  |K>iiits  posteriorly.  If  tlir  forearm 
flexrd,  tlie  proinint^iire  nf  the  olt-erjimm  will  l>e  inereased,  and  at  the  same  t 
it  will  descend.     The  axis  of  the  forearm  may  deviate  to  either  side 
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median  line  of  tlie  liml);  toward  the  ulnar  side  if  the  nlna  is  displaced  farther 
njnvard,  and  toward  the  radial  side  if  the  radius  has  risen  to  a  *;reater  extent 
than  the  oleeranon.  If  the  olecranon  is  fractured,  it  may  be  recognized  as  a 
movable  fragment.  If  tlu^  swelling  be  not  very  marked,  the  outlines  of  the 
h>wer  end  of  the  humerus,  including  its  e])icondyh*s  and  sometimes  the  Ix^r- 
4ler  of  the  trcndilea,  may  be  recognized  by  ])al|)ation.  A  fractun*  of  either 
con<Iyle  will  under  favorable  conditions  be  det(»cted  by  grasping  the  fragment 
and  moving  it  indep<»ndently  of  the  shaft  of  the  humerus.  If,  after  re- 
duction, the  dishx^ation 
readily  recurs,  the  coro- 
noid  process  is  probably 
fractured. 

It  is  important  to  recog- 
nize a  fracture  of  the  inter- 
ual  condyle  with  posterior 
dislocation  of  the  radius. 
In  this  case  the  relation  Ix?- 
tween  the  olecranon  and 
the  internal  epicondyle  will 
be  preserved.  The  diagno- 
sis, however,  depends,  as 
pointed  out  by  Stimson, 
not  ujwn  attitudes,  nor 
measurements,  neither  up- 
on fixatirm  nor  abnormal 
mobility,  but  ujwn  the  rec- 
ognition and  identificaticm 
of  the  epi condyles,  the  ole- 
cramm  and  the  head  of  the 
radius  in  their  new  and  ab- 
normal positions.  In  case 
the  swelling  of  the  limb  is 
such  that  these  data  cannot 
be  made  out  with  certainty, 
it  will  be  necessary  to  have 
an  X-ray  examination. 
This  is  exceedingly  im- 
portant in  dislocations  of 
the  elbow,  because  if  un- 
reduced they  may  soon  l)ecome  irreducible.  This  condition  will  usually  be 
found  if  six  weeks  or  more  have  elapsed  since  the  injury,  and  will  be  caused 
by  the  formation  of  new  l)one  from  the  stripi)ed-up  jHn-iosteum  up<m  the  jx)s- 
terior  surface  of  the  humerus,  by  the  filling  up  of  the  cartilaginous  joint 
surfaces,  notably  of  the  idna,  by  fibrous  tissue,  by  the  formation  of  scar  tia- 


FiG.  137. — Outward  Dislocation  op  the  Radius,  Fractx^re 
OFTiiK  Olec;ranon  with  Incomfletk  I)i8LO('ath)x  ok  the 
l^LNA  Outward  and  Forward.  I^aterul  view.  (New  York 
UoRpital  collection.) 
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sue  in  the  soft  parts,  aud  to  some  degree  also  by  shortening  of  the  lacerated 

muscles. 

In  regard  to  the  reduction  of  dislocations  of  the  elbow,  it  may  be  said  that 

a  gcnieral  anesthetic  is  desirable,  since  by  this  means  not  only  will  the  patient  1k» 

spared  unnecessary  pain,  but  the  reduction  will  Ix;  eflF(»cted  with  the  least  ix)ssible 

amount  of  force  and  tlie  small(»st 
danger  of  producing  additional  in- 
jury to  the  Inmes  an<l  soft  parts. 
Reduction  can  be  effected  with  the 
greatest  safety  by  traction  in  the 
long  axis  of  the  limb,  in  a  position 
of  extension,  or  even  of  slight  hy- 
perextension,  while  the  surg(M>n 
preSvSes  npon  the  olecranon  and  hc»ad 
of  the  radius  with  his  thumbs 
directly  downward,  grasping  the 
front  of  the  humerus  with  the  lin- 
gers of  either  hand  as  a  means  of 
counter  pressure.  Under  an  anes- 
thetic it  IS  sometimes  possible  to  re- 
duce a  dislocation  of  the  ellx>w  by 
direct  pressure  in  this  way,  in  the 
extended  position,  without  the  aid 
of  an  assistant,  but  in  most  cases  it 
will  Ikj  necessary  and  desirable  that 
the  assistant  should  make  traction 
upon  the  forearm  in  the  long  axis 
of  the  limb. 

It  has  been  pointed  out  by  Dr. 
Stimson  that  in  these,  as  well  as  in 
other  dislocations,  it  is  desirable  in 
reduction  to  make  the  bones  return 
to  their  normal  positions  in  the 
same  direction  and  by  the  same 
route  as  they  left  it.  For  this  rea- 
son, I  quote  Dr.  Stimson's  recom- 
mendations, which  l)ear  upon  this 
p^int :  ^ 

In  all  cases  of  doubt  or  difficulty  anesthesia  should  be  used ;  and,  as  a  general 
rule,  wlienever  a  lateral  disi)laceinent  is  associated  with  the  backward  one,  the  bones 
should  he  pressed  sidewise  into  line  before  they  are  drawn  downward. 

Wlioii  tlie  lateral  element  of  the  displacement  is  very  marked,  and  it  is  probable 


Fio.  1.38. — OrrwARD  Dislocation  of  thk  Radiur, 
FiiAcrrKK  OF  thk  Olkchanov  avith  Ixctomplete 
Dislocation  of  thk  I'l.w  Ovtwakdand  For- 
ward.     Antoro-posterior  virw. 


»  L.  A.  Stimson,  loc.  cit.,  \\  623,  thini  edition,  1900. 
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that  the  primary  dislocation  was  directly  outward  and  has  been  followed  by  a  con- 
secutive displacement  backward,  anesthesia  should  not  be  omitted,  and  after  full 
relaxation  has  been  obtained,  the  first  attempt  should  be  to  move  the  olecranon  and 
head  of  the  radius  to  the  radial  side  of  the  humerus  and  transform  the  dislocation 
into  a  pure  outward  one.  By  doing  so  the  principle  of  replacing  the  bones  by  the 
route  along  which  they  have  been  displaced  is  followed,  and  the  risk  of  engaging 
the  tendon  of  the  biceps  behind  the  external  condyle  is  avoided.  If  the  attempt, 
cautiously  made,  does  not  succeed,  the  surgeon  should  next  seek  to  change  the  dis- 
placement into  a  pure  backward  one  and  reduce  as  before  described. 

If  some  time  has  elapsed  since  the  accident,  more  than  ten  to  fifteen  days,  it 
may  be  desirable  to  break  up  such  adhesions  as  have  formed  by  flexion,  extension, 
and  lateral  flexion,  but  it  must  be  borne  in  mind  that  forced  flexion  always  carries 
the  risk  of  fracturing  the  olecranon. 

The  directly  posterior  and  the  posterior  and  lateral  dislocations,  concerning 
which  no  further  description  is  necessary,  constitute  the  vast  majority  of  all 
dislocations  of  the  elbow;  purely  lateral  dislocations  outward  or  inward  are 
extremely  rare. 

2.  Lateral  DislocationB  of  Both  Bones  of  the  Forearm. — Incomit.ete  Inward 
Dislocations. — The  dislocation  follows  a  fall  upon  the  hand,  occasionally  blows 
upon  the  elbow  or  forearm.  The  mechanism  consists  of  a  rupture  of  the  inter- 
nal lateral  ligament  followed  by  a  lateral  displacement  of  the  radius  and  ulna, 
so  that  in  a  case  reported  by  Sprengel  and  quoted  by  Stimson,^ 

The  head  of  the  radius  rested  against  the  lateral  part  of  the  trochlea,  and  the 
ulna  was  displaced  so  far  inward  that  nearly  half  of  the  sigmoid  cavity  projected 
free  beyond  the  trochlea ;  upon  this  free  part,  and  united  with  it,  lay  the  fractured 
tip  of  the  epitrochlea. 

The  symptoms  of  incomplete  inward  dislocations  in  the  cases  which  have 
been  described  have  been,  that  while  the  forearm  preserved  its  normal  direction 
with  reference  to  the  humerus,  the  entire  lower  segment  of  the  limb  was  dis- 
placed to  the  inner  side.  This  displacement  renders  the  outer  condyle  of  the 
humerus  and  its  epicondyle  more  prominent,  while  the  prominence  of  the  epi- 
trochlea disappears.  Flexion  and  extension  in  the  joint  have  usually  been 
possible,  though  somewhat  restricted.  Upon  palpation  it  has  been  possible  to 
feel  the  olecranon  behind  the  inner  condyle,  extending  so  far  toward  the  inner 
side  as  to  hide  the  prominence  of  the  epitrochlea.  The  external  condyle,  on 
the  other  hand,  can  be  plainly  be  felt  and  is  unduly  prominent,  while  palpation 
below  it  shows  that  the  head  of  the  radius  is  absent  from  its  normal  position 
below  and  in  front.  In  some  instances  the  head  of  the  radius  has  been  felt  dis- 
placed toward  the  inner  side. 

Incomplete  Outward  Dislocations. — ^In  this  form  the  original  violence 
has  been  similar  to  that  mentioned  in  the  preceding  type ;  but  instead  of  the 

iL.  A.  Stimson,  loc  cU.,  p.  628,  third  edition. 
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bones  being  displaced  in  an  inward  direction,  they  are  displaced  outward.  The 
epitrochlea  is  torn  away  from  the  humerus  in  a  large  proportion  of  cases.  The 
symptoms  of  the  dislocation  are  thus  described  by  Stimson :  ^ 

Tlie  elbow  is  somewliat  flexed,  the  angle  varying  in  the  different  cases,  the  fore- 
arm pronated.  Tlie  axis  of  the  forearm  is  sometimes  parallel  with  and  external 
to  that  of  the  arm,  sometimes  adducted.  The  prominence  of  the  internal  condyle 
is  increased  and  the  skin  is  tightly  stretched  over  it.  The  transverse  diameter  of 
the  elhow  is  increased  hy  the  projection  of  the  muscles  and  the  head  of  the  radius 
on  the  outer  side.  Flexion  and  extension  are  painful  and  restricted.  In  the 
reported  cases  no  mention  is  made  of  lateral  mobility. 

On  palpation  the  epitrochlea,  unless  broken  off,  is  very  readily  felt;  if  it  is 
broken  off,  the  inner  side  and  edge  of  the  trochlea  can  be  plainly  traceil,  and  the 
epitrochlea  may  perhaps  be  recognized  as  a  movable  body  below  it,  or  it  may  have 
been  drawn  past  the  edge  of  the  trochlea  into  its  groove  where  it  cannot  be  felt. 

On  the  outer  side  the  head  of  the  radius  projects  in  a  line  with  the  anterior  or 
under  surface  of  the  condyle,  according  as  tlie  elbow  is  more  or  less  flexed.  The 
olecranon  is  more  prominent  than  normal,  because  it  is  lifted  out  of  its  fossa  and 
lies  against  the  back  of  the  more  prominent  external  condyle;  it  is  distant  from 
the  epitrochlea  about  two  inches.  The  triceps  appears  as  a  prominent  cord  directed 
downward  and  outward  to  the  olecranon.  The  external  epicondyle  may  l>e  felt  by 
pressing  the  finger  firmly  in  above  the  head  of  the  radius  and  behind  the  promi- 
nence formed  by  the  extensor  muscles  of  the  hand. 

Complete  Outward  Dislocation  of  Both  Bones  of  the  Forearm. — 
This  is  a  rare  form,  and  from  the  reported  cases  Stimson  was  able  to  collect  only 
twenty-five  undoubtedly  of  this  character.  The  causes  have  been  a  fall  upon 
the  palm,  a  blow  upon  the  inner  side  of  the  forearm,  or  a  fall  upon  the  ellx)w. 
They  arc  grouped  by  Stims(m  ^  under  three  heads.  In  the  first  group  the  bones 
are  displaced  dirwtly  outward  and  a  little  upw^ard;  the  elbow  is  partly  flexed 
and  the  inner  edge  of  the  sigmoid  cavity  rests  against  the  outer  surface  of  the 
external  condyle.  The  olecranon  is  behind  the  epicondyle  and  the  coronoid 
process  in  front.  The  relations  of  the  radius  and  ulna  are  preserved.  In  the 
second  group,  which  was  characterized  by  Denuce  as  subepicondylar,  the  fore- 
arm is  pronated  and  flexed  and  the  pronation  is  produced  by  rotation  about  the 
long  axis  of  the  ulna,  so  that  the  radius  lies  above  or  even  farther  inward  than 
the  ulna. 

The  anterior  surface  of  the  ulna  looks  inward.  The  head  of  the  radius  lies  above 
its  normal  position  in  front  of  the  humerus,  and  possibly  still  in  contact  with  the 
upper  part  of  the  articular  surface  of  the  capitellum. 

The  third  class  was  called  by  Denuce  supra-e  pi  condylar.  In  this  group  the 
elbow  is  flexed,  the  radius  and  ulna  are  pronated,  and  both  bones  are  carried 
upward  along  the  outer  border  of  the  humerus. 


»  h.  A.  Stimson,  loc.  cit.,  p.  635,  fifth  edition.  » Jbid.,  p.  638^  fifth  edition, 
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The  sigmoid  cavity  may  embrace  the  supinator  ridge,  and  the  radius  still  lie  in 
front  of  the  humerus,  or  both  bones  may  be  displaced  also  backward,  so  that  the 
coronoid  process  and  the  articular  surface  of  the  radius  are  posterior  to  the  ridge. 

Having  in  mind  the  changed  relations  of  the  bones  of  the  forearm  to  the 
humerus  and  the  rotation  of  the  former  in  the  direction  of  pronation,  and  the 
possibility  of  detecting  by  palpation  all  the  bony  prominences  of  the  elbow,  in 
most  of  the  cases,  together  with  the  increased  transverse  diameter  of  the  limb 
at  the  elbow,  the  diagnosis  ought  not  to  be  very  difficult.  For  further  particulars 
the  reader  is  referred  to  Dr.  Stimson's  book,  pages  638,  639,  and  640,  fifth 
edition. 

3.  Dislocation  of  the  Bones  of  the  Forearm  Forward. — This  also  is  a  very  rare 
fonn,  less  than  twenty-five  cases  having  been  recorded  in  the  literature. 
( Stimson.)  In  seven  of  these  the  dislocation  was  associated  with  fracture  of  the 
olecranon.  In  addition  to  the  two  groups  formed  by  the  cases  in  which  the 
olecranon  is,  or  is  not,  fractured,  a  third  group  is  mentioned  by  Stimson,  known 
as  ^'  incomplete,"  and  he  distinguishes  these  from  the  complete  form  by  calling 
them  dislocations  of  the  first  and  second  degrees,  respectively.  In  most  of  the 
eases  the  cause  has  been  a  fall  upon  fhe  flexed  elbow,  a  blow  upon  the  back  of 
the  elbow,  or  in  others  severe  forms  of  direct  or  indirect  violence. 

The  8y^nptoms  and  diagnosis  are,  in  a  certain  number  those  of  fracture  of 
the  olecranon  with  displacement  of  the  bones  of  the  forearm  forward.  In  those 
not  complicated  by  this  fracture,  the  following  data  are  given  by  Dr.  Stimson:  * 

In  five  of  the  cases  uncomplicated  by  fracture  it  is  stated  that  the  forearm 
was  lengthened.  The  forearm  is  more  or  less  movable  upon  the  ann.  .  .  .  There 
is  flattening  of  each  side  and  of  the  back  of  the  ell)ow,  unless  the  swelling  is  suffi- 
cient to  mask  it,  with  prominence  of  the  inner  and  sometiuies  of  the  outer  condyle 
and  the  formation  of  a  transverse  sulcus  appreciable  by  the  touch  behind  between 
the  humerus  and  the  olecranon.  .  .  .  The  clinical  features  which  differentiate  the 
two  forms — i.  e.,  the  first  and  second  degrees — are  that  in  the  lesser  form  the  olec- 
ranon is  prominent  below  the  humerus,  when  the  ell^ow  is  flexed,  and  the  forearm 
is  lengthened  when  it  is  extended  or  but  slightly  flexed.  In  the  second,  "com- 
plete "  form,  the  forearm  is  more  or  less  shortened  when  extended,  but  is  length- 
ened when  flexed  at  or  near  a  right  angle,  and  its  antero-posterior  diameter  is 
increased  because  of  the  projection  of  the  coronoid  process  in  the  fold  of  the  elbow. 
The  biceps  tendon  can  be  recognized  on  the  outer  side  of  the  latter,  and  beyond  it 
the  head  of  the  radius.  Posteriorly,  in  both  forms,  the  olecranon  fossa  is  empty; 
the  direction  of  the  ulna  also  plainly  indicates  the  change  in  the  position  of  its 
upper  end  unless  the  swelling  is  great. 

Inasmuch  as  may  of  these  dislocations  have  been  associated  with  a  compound 
fracture  of  the  olecranon,  the  results  have  not  l)een  very  good.  Four  out  of 
seven  cases  with  this  complication  died. 

1  L.  A.  Stimson,  loc,  ciL,  p.  644|  fifth  edition, 
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4.  Divergent  Dislocations  of  the  Sadius  and  TTlna. — These  have  been  (ex- 
tremely rare  forms.  The  displacement  may  be  of  two  different  tyix»8.  In  the 
one,  the  ulna  is  displaced  upward  behind  the  humerus  and  tlie  radius  lies  in 
front  of  the  bone  of  the  arm.  In  the  other  group  the  disi)lacemeiit  has  been 
transverse,  the  ulna  passing  upward  to  the  inner  side  of  tlie  humerus,  the 
radius  to  the  outer  side  and  upward.  The  degree  of  violence  has  usually  been 
severe.  The  deformity  produced  by  these  forms  of  dislocation  would  be  so 
unusual  and  marked  that  I  do  not  feel  that  any  lengthy  description  of  the  signs 
and  symptoms  is  necessary.  All  active  movements  of  the  forearm  are  abolished. 
In  some  of  the  cases  the  displacements  have  been  very  marked  indeed. 


Dislocations  of  the  Ulna  Alone 

Backward  Dislocation  of  the  THna. — ^Dislocation  of  the  ulna  alone  backward 
is  a  rare  injury.  It  is  described  as  occurring  in  three  forms.  They  are  thus 
defined  by  Dr.  Stimson :  ^ 

In  the  first  form,  with  tlic  smallest  amojmt  of  displacement,  the  ulna  is  carried 
backward,  eitlier  directly  or  l)y  inward  rotation  of  the  forearm,  about  the  radius  as 
a  center,  until  tlie  coronoid  process  has  cleared  the  trochlea,  and  then  is  moved 
slightly  upward  behind  it  by  adduction  of  the  forearm;  in  the  second  form  the 
movement  upward  is  prolonged  until  the  coronoid  process  lodges  in  the  olecranon 
fossa;  in  the  third  form  the  primary  movement  of  rotation  is  prolonged,  imtil  the 
olecranon  lies  behind  the  radius.  The  first  form  is  the  most  common,  and  is  some- 
times termed  "  incomi)lete." 

Cause. — In  the  majority  of  the  cases  the  dislocation  has  been  produced  by 
the  same  sort  of  violence  which  produces  backward  dislocation  of  both  bones — 
namely,  by  a  fall  u])on  the  extended  hand. 

Symptoms  and  Diagnosis, — The  limb  is  held  rigidly  in  extension  in  the 
majority  of  cases,  though  not  in  all.  The  normal  valgus  position  with  reference 
to  the  up]X3r  arm  is  al)<)lished  and  for  it  a  varus  position  may  be  substituted. 
Rotation  of  the  radius,  however,  is  preserved  and  may  be  painless.  The  elbow- 
joint  appears  thickened  from  before  backward  and  the  flexure  of  the  elbow 
permits  the  lower  end  of  the  humerus  to  be  seen  and  felt  as  a  prominence.  The 
radius  retains  its  relations  to  the  humerus  and  the  olecranon  may  be  felt  pro- 
jecting unduly  behind.  The  diagnosis  thus  presents  no  notable  difficulties  upon 
careful  examination.  In  the  third  form,  of  which,  according  to  Stimson,  there 
are  but  t^vo  reported  cases,  the  ulna  is  dislocated  backward  and  at  the  same  time 
outward  behind  the  radius. 

Dislocation  Inward  and  Dislocation  Forward. — Of  the  former,  but  one 
case  has  boon  reported,  and  of  the  latter  but  two — namely,  by  Stimson  and 
Wight. 

»  L.  A.  Stimson,  loc.  cit.,  p.  650,  fifth  edition. 
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Dislocations  of  tiik  Radius  Alone 

1.  Backward  Dislocation  of  the  Eadins. — ^IJackwnrd  clisl(H*ati(m  of  tlie  radius 
is  one  of  the  rarer  forms.  It  may  Ik*  caused  hy  falls  u]>»u  the  band  or  upon  the 
ellK.iw,  the  meehanism  of  the  injury  U^ing  ohseure. 

The  si^is  and  symj)toms  ai-e  eluiraeteristie.  The  head  of  the  l)one  can 
1)0  felt  ami  identified  behind  its  normal  ])osition  when  the  elhow  is  exten<led, 
and  when  flexed  at  a  ri^ht  ano:le  it  ean  he  readily  palpated,  displaecnl  iu  a 
downward  dirtH»tion.     T'sually  tin*  <Hap:nosis  ])resents  no  dilliculties  whatever. 


Fio.     139.  —  Orm^'ARD     Dirlotatton    of    the  Fir..,  140.  —  Oi -nvAnn     Dislocation     of     tiie 

RADiri*    IV    A    Child.     (New  York    llnspiljil,  Kadhs  iv  a  ('hii.i>  Aktkh  HFnrcrioN.     (New 

Out-Patieiit    l)ep:irtniMit,  case  of  Dr.  KugeiM'  Y»»rk  II«»spitiil.  ( )ui-r:itirrit   Drpartmrnt,  caae 

Pool.)  of  Dr.  KiiRj-m*  P«mi1.) 

2.  Dislocations  of  the  Eadins  Outward. — This  form  is  much  more  rare  than 
that  just  described.    The  diagnosis  is  to  he  made  hy  the  r(roo;uition  of  the  head 
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u{  I  be  l>niic  fliRplared  in  an  outward  direetion.     There  is  pain  and  restrictioi 
of  the  niotii»ns  of  pronation   and  supination  innnetliately  after  the   accident— 
Tlie  nltimate  fnneti^iTiid  result,  even  thongli  the  dislocation  reinainSj  is  nsnallj 
good. 

3.  Dislocation  of  the  Eadins  Forward, — This  is  ranch  the  most  common  tvpe.^^ 
The  injury  lias  l»ei:*n  prodnced  liy  falls  nprn  the  liand,  by  traction  np<in  the  ann^ 
and  by  direct  violence  to  tl*e  lieiid  of  the  Iwine  in  a  few  eases.  The  dia^osia 
is  nsually  entirely  simple,  Tlie  forearm  is  hehl  in  the  prone  jiosition,  the  elbow  ^ 
somewhat  flexed  j  flexion  beyond  a  right  angle  is  sharply  limited  nieehanically^ 
by  the  impact  of  the  head  of  the  bone  against  the  hnmerns.  The  motion  of 
pronation  is  possible,  hut  supination  is  limited  and  paiufuL  On  the  front  of 
the  ell)ow  and  upon  its  outer  side  the  head  of  the  radius  may  be  palpated,  and 
jiressure  with  the  finger  will  show  the  al>sence  of  tlie  hea<I  below  the  external 
condyle  in  it8  normal  position. 

4.  Sablnxation  of  the  Eadims  in  Little  CblldreB,  the  so-called  Dislocation  of 
the  Eadiiis  by  Elongation.^The  injury  is  ]iroduced  by  tnietion  upon  the  {ave- 
arm,  as  when  a  child  is  pulled  by  the  wrist  to  a  standing  position,  or  is  sharply 


Fia.  HI. — nisLOfATiAN  OF  THK  HADitra  Forwajid.     (New  York  Ho^ta]  collection.     X-ray.) 

dragged  upward  by  the  w^rist  to  save  it  from  falling,  or  V>y  some  similar  act- 
The  condition  occurs  usuidly  during  the  tirst  three  yenrs  of  life,  and  never 
apparently  after  the  age  of  six.  When  the  accident  hapj>ens  the  child  nsually 
cries  out  with  pain,  and  t!ie  arm  falls  to  its  side  and  is  not  used*  Passively,  all 
motions  may  tve  made  painlessly,  except  supination.  There  are  no  distinct  evi- 
dences upon  palpation  of  disturbance  in  the  normal  relations  of  the  hones,  except 
that  the  space  between  the  head  of  the  radius  and  the  humerus  may  be  a  little 
increased.  Reduction  is  easy,  by  forced  supination  followed  by  flexion  of  the 
joint.  The  pathology  of  the  condition  is  believed  tn  lie,  that  by  trnetion  the  front 
|>art  of  the  head  of  the  Ume  is  drawn  below  the  edge  of  the  orbicular  ligament* 
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5,  Bisl(N3ation  of  the  Head  of  the  Eadiua  with  Fracture  of  the  TJlna. — The 
WTUrrence  of  this  injury  and  the  signs  and  syniptonm  wbicb  ^voiild  accompany 
it  have  already,  incident  ally,  bt^en  snffieicDily  deseriheJ*  The  rather  freqnent 
lS80ciation  of  these  two  injuries  should  lead  the  surgeon  to  look  for  dislocations 
of  the  bead  of  the  radius  in  the  presence  of  fractures  of  the  shaft  of  the  ulna 
and,  on  the  other  Iiand,  to  exclude  fractures  of  the  shaft  of  the  ulna  when  the 
icad  of  the  radius  alone  is  dislocnted. 

As  a  congenital  condition,  dislocation  of  ihe  ell>ow  is  extremely  vnre. 
Stinison  l»elieves  that  in  most  of  the  reported  cases  it  is  ]trol»alile  that  the  con- 
dition was  produced  after  hirth.  The  elbow  is  very  rarely  dislocated  as  the 
result  of  pathological  processes  witliin  the  joint 
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Incised  and  stah  w^ounJs  of  the  eIl)ow*joint  as  the  result  of  accidents  are 
iient*  A  cousitleraltle  proportion  of  tlit^  o]ten  w*>unds  of  the  joint  are  of 
eontused  and  lacerated  variety  and  eoinplicate  fractures  and  dislr»cations  of 
the  elbow,  either  with  perforation  of  tlie  skin  by  tlie  ends  or  fragments  of  tlie 
l^ws,  as  the  result  of  the  same  violence  wliicli  has  produced  the  frtietnre  or 
dL^loeation,  or  perforation  may  occur  secondarily  from  sloughing  of  the  con- 
ttused  skin. 

Gunshot  wounds  of  fhe  elbow-joint  constitute  a  group  hy  tlicraseh^es  having 
ipedal  characters.  Soft-lead  bullets  and  suft-nosed  jacketed  bullets  produce 
iifcoi  the  c<jniplicated  structures  enleriug  info  the  elbow-joint  the  most  destruc- 
tifie  injuries.  They  are  frequentl^^  foHowed  by  infection  and  necessitate  in 
ftitay  instances  resection  of  tlie  joint,  or  even  amputation  of  the  extremity. 
LTliP)^  p08s<.'8S  no  S{x?cial  diagnostic  features  which  have  not  bei*n  mentiouiHl 
gunshot  wounds.  Wounds  jiroduced  hy  shotguns  fired  at  close  range  are 
filso  very  destructive  w^ht*n  tliey  involve  the  ell^jw-joint.  They  are  usually 
followed  hy  an  infection,  often  of  a  very  severe  tyf)e,  and  if  the  limb  is  saved, 
tlje function  of  the  cIIkdav  is  often  more  or  less  completely  lost;  a  stiff  joint  or  a 
flailHke  joint  being  the  result,  accord inj^  to  the  lesser  or  greater  loss  of  sulistance 
seated  by  the  original  injury,  or  by  the  necessary  operative  proceed u res,  such 
ifc  resection  of  the  ends  of  the  Ixiues,  which  may  lie  made  to  meet  the  indications 
<rf  drainage,  the  removal  of  loose  fragments,  foreign  bodies,  etc.  All  these  com- 
plicated injuries  of  the  joint  are  usually  easy  to  recognize,  the  important 
fcttures  of  t-hese  cases  l)eing,  as  a  rule,  the  amount  of  destruction  of  the  iHmes 
M  soft  parts,  the  suhsecpient  infection  and  its  treatment,  and  the  judgment 
*"lnch  tJie  surgeon  must  exercise  in  determining  wduit  oi)erative  procedures  are 
iuxt*«sary  in  the  given  case,  and  at  wdiat  time.  It  is  to  k>  remembered  in  this 
l^onai^etion  that  an  ankyloRf*d  elbow  is  most  useful  when  tJie  forearuj  is  flexed 
right  angle  or  a  little  less  and  witli  the  hand  midway  Injtween  pronation 
ffQpination« 


CHAPTER    XII 
DISEASES  AND  TUMORS  OF  THE  ELBOW  AND  ITS  VICINITY 

The  elbow-joint  is  affected  by  the  same  inflammatory  processes  which  in- 
volve other  joints,  the  commonest  of  these  being  acute  pyogenic  infection,  which, 
as  already  stated,  may  follow  open  wounds  of  the  joint,  or  may  occur  as 
metastatic  processes  in  the  course  of  a  great  variety  of  general  infectious 
diseases.  Among  the  conditions  which  may  be  accompanied  by  joint  inflamma- 
tion may  be  mentioned  gonorrhea,  the  acute  exanthemata,  typhoid  fever, 
pyemia,  soj)ticeniia,  acute  osteomyelitis  of  the  humerus  or  of  the  bones  of  the 
forearm,  acute  articular  rheumatism,  pneumonia,  syphilis,  tul)erciilosis,  and 
gout.  The  character  of  the  exudate  and  the  general  s^^uptoms  produced  will 
vary  according  to  the  nature  and  severity  of  the  infection,  as  has  already  been 
pointed  out  in  Vol.  I  under  Diseases  of  Joints,  and  also  in  Vol.  Ill  when 
discussing  Diseases  of  the  Shoulder-joint.     (See  these  headings.) 

In  the  elbow,  as  in  other  joints,  the  characteristic  symptoms  of  inflammation 
are  pain  in  the  joint,  rendered  worse  by  motion  and  diminished  by  rest.  In 
the  elbow  the  motions  of  extreme  flexion  and  extension  are  usually  painful  and 
the  limb  is  ordinarily  held  flexed  nearly  to  a  right  angle  and  with  the  hand 
moderately  pronated.  Owing  to  the  swelling  of  the  surrounding  soft  parts 
which  ordinarily  accompanies  acute  inflammations  of  the  joint,  it  may  not  be 
possible  to  recognize  by  palpation  the  distention  of  the  joint  capsule.  Tender- 
ness, however,  is  always  to  be  felt  over  the  head  of  the  radius,  and  crowding 
the  joint  surfaces  together  is  always  painful.  In  some  cases  in  which  the  intra- 
articular exudate  is  considerable  in  quantity  it  may,  however,  be  possible  to 
recognize  such  distention  over  the  head  of  the  radius  in  front  and  posteriorly 
between  the  olecranon  and  the  radius.  Naturally,  these  signs  and  symptoms  are 
not  in  themselves  distinctive,  and  the  diagnosis  of  the  exact  nature  of  the  process 
must  depend  here,  as  elsewhere,  upon  other  data. 

It  is  to  be  borne  in  mind  that  among  the  larger  joints  the  elbow  is  one  of 
those  most  likely  to  become  ankylosed  in  a  bad  position  as  the  result  of  neglect 
in  maintaining  a  proper  attitude  of  the  limb  during  treatment. 

The  elbow  is  one  of  the  favorite  sites  of  syphilitic  inflammation  of  the  epi- 
physeal cartilage  in  cases  of  hereditary  syphilis  among  infants.  The  disease 
may  be  followed  by  separation  of  the  epiphysis;  and  under  these  conditions, 
since  the  child  is  totally  imable  to  use  the  limb,  a  mistake  in  diagnosis  may 
occur,  in  that  the  limb  is  believed  to  be  paralyzed  (pseudoparalysis  syphilitica — 
302 
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Parrot).  (Sec  also  Vol.  I,  page  193.)  In  some  of  the  cases  softening,  perfora- 
tion of  the  skin,  and  the  formation  of  syphilitic  sinuses  may  result,  sometimes 
with  secondary  pyogenic  infection.     (See  also  below.) 

ACUTE  SUPPURATIVE  PROCESSES  OF  THE  ELBOW-JOIHT 

The  acute  suppurative  processes  of  the  elbow-joint,  notably  v^hen  produced 
by  the  streptococcus  or  the  pyogenic  staphylococcus,  are  conditions  of  great 
l^^avity.  The  complicated  joint  surfaces  and  tlic  shape  of  the  synovial  pouch  are 
such  that  it  is  not  easy  to  drain.  In  many  of  these  cases  resection  of  the  lower 
end  of  the  humerus  may  be  the  most  conservative  and  ho|)eful  procedure  to 
be  chosen,  in  preference  to  amputation  of  the  extremity  or  death.  The  indica- 
tions for  active  operative  interference,  other  than  the  mere  drainage  of  the  joint, 
are,  evidences  of  retention  of  purulent  exudate,  of  i)erforation  of  the  capsule 
with  burrowing  of  pus  up  and  down  the  limb,  as  shown  by  a  boggy  edema  and 
by  increased  general  symptoms  of  sepsis,  and  the  grating  which  accompanies 
movements  of  the  joint  when  the  cartilages  are  eroded. 

Noninfectious  serous  synovUis  of  the  elbow  is  common  as  the  result  of 
sprains  and  contusions.  The  amount  of  exudate  is  rarely  so  large  as  to  be 
readily  detected  on  palpation,  on  account  of  the  swelling  of  the  surrounding  soft 
parts.  Here,  as  in  other  joints,  the  nature  of  the  exudate  may  be  safely  de- 
termined by  the  introduction  of  an  aspirating  needle  under  due  antiseptic 
precautions. 

Even  the  simple  forms  of  synovitis  of  the  elbow  show  a  strong  tendency  to 
the  production  of  adhesive  inflammation  with  resulting  stiffness  of  the  joint, 
more  or  less  marked.  There  is  not  the  same  tendency  to  recurrence  of  a  simple 
serous  s^Tiovitis  of  the  elbow  as  is  to  be  expected  in  the  knee-joint. 

Gout  is  very  rarely  localized  as  an  acute  process  in  the  elbow-joint.  Not 
infrequently,  however,  gouty  tophi  composed  of  the  salts  of  uric  acid  are  de- 
posited in  the  vicinity  of  the  joint,  sometimes  over  the  olecranon,  occasionally 
within  the  joint  structures  themselves,  in  which  case  they  may  give  rise  to 
diminution  of  function,  or  in  other  cases  he  followed  by  one  of  the  chronic 
forms  of  joint  inflammation  more  particularly  descril)ed  when  sj^eaking  of  the 
shoulder-joint 
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Among  these  may  be  mentioned  arthritis  deformans,  syphilitic  arthritis  of 
the  elbow,  and  tuberculosis.  The  destructive  lesions  accompanying  tabes  (loco- 
motor ataxia)  and  syringomyelia  are  also  occasionally  observed  in  the  elbow. 
Those  forms  of  chronic  joint  disturbance  descril^ed  nnder  Diseases  of  the 
Shoulder,  and  characterized  by  the  production  of  floating  cartilages  in  the  joint, 
are  observed  in  the  elbow  much  less  frequently  than  in  the  knee.  Of  all  the 
chronic  inflammatory  disturbances  of  the  elbow,  tuberculosis  is  by  far  the  most 
important  causative  agent. 
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Arthritii  Deformans  of  the  Elbow. — While  the  ellM>\v  is  a  favorite  site  for 
ankylosing  forms  of  ehronie  inflammation,  the  tvjx*  which  was  characterized 
under  Diseases  of  the  Shoulder  as  arthritis  deformans  par  excellence  is  not 
very  frequent  in  this  joint.  It  may,  however,  o(*cur  sometimes  after  fractures 
involving  the  joint,  or  dislocations,  or  as  one  of  the  joints  involved  in  the  poly- 
articular form  of  the  disease  which  aflFects  especially  ehlerly  jxMjple  and  comes 
on  without  apparent  cause.  Here,  as  elsewhere,  the  disease  is  characterized 
by  erosions  of  cartilage,  by  bony  absorption,  by  synovial  pannus  and  adhesions, 
by  the  production  of  new  bone  in  the  form  of  ostc»oj)hytes  and  of  cartilagim»us 
masses  along  the  edges  of  the  sj-novial  membrane,  the  tendency  being  alwa\'s 
toward  ankylosis  of  the  elbow.  Arthritis  deformans  of  the  ell)Ow  is  a  partic- 
ularly painful  aflFection,  and  the  patients  can  be,  as  a  rule,  rendered  most  com- 
fortable by  fixation  of  the  joint  in  a  good  position,  so  that  ankylosis  may  be 
encouraged. 

Floating  Bodies  in  the  Elbow-joint. — That  form  of  chronic  arthritis  charac- 
terized by  hypertrophy  of  the  synovial  membrane,  and  the  dejx)sition  in  its 
projecting  processes  of  cartilage  or  of  bone,  is  rather  rare  in  the  elbow-joint. 
In  some  cases,  after  fractures  of  the  head  of  the  radius,  the  loose  fragment  of 
bone  may  remain  free  in  the  joint  cavity  and  locate  itself  either  in  the  olecranon 
fossa  or  in  front  in  the  coronoid  fossa.  This  condition  in  itself  is  sufficient  to 
give  rise,  if  untreated,  to  a  chronic  arthritis.  The  characteristic  signs  and 
symptoms  of  the  presence  of  floating  l)odies  in  the  ell)ow  are  limitations  of  mo- 
tion of  a  definite  character.  If  the  l)ody  is  situated  in  the  posterior  part  of  the 
joint,  the  symptoms  produced  will  he  a  sudden  kxjking  of  the  joint  during  the 
motion  of  extension,  ac(»ompanied  by  severe  pain.  Following  the  occurrence 
of  such  a  mechanical  locking  of  the  joint  by  the  floating  Ixxly  there  may  occur 
an  attack  of  acute  synovitis  of  the  joint.  Such  a  history,  notably  if  some  fairly 
8(were  trauma  has  preceded,  w^ill  l)e  sugg(»stive  of  a  loose  Ixxly  in  the  joint 
If  the  body  is  of  a  considerable  size,  it  may  sometimes  he  felt  by  palpation  to 
one  or  other  side  of  the  olecranon,  and  if  it  consists  of  bone,  it  may  be  shown 
by  a  good  X-ray  picture.  If  of  cartilage  merely,  it  cannot  The  only  treat- 
ment for  such  floating  bodies  is  their  operative  removal,  and  an  incision  into  the 
joint  will  have  to  he  made,  placed  according  to  the  situation  of  the  floating  body. 

Syphilitic  Oummatous  Arthritii. — Syphilitic  gummatous  arthritis  of  the 
elbow  in  adults  with  acquired  syphilis  may  more  or  less  closely  resemble  a  tulx?r- 
culous  arthritis  of  the  joint.  The  diflferential  diagnosis  is,  however,  generally 
possible.  A  syphilitic  arthritis  will  often  occur  in  an  individual  who  appears 
to  be  otherwise  in  good  health,  A  syphilitic  history  is  frequently  obtainable. 
The  amount  of  infiltration  and  swelling  of  the  soft  parts  about  the  joint  has 
sometimes  l)een,  in  the  cases  I  have  seen,  far  in  excess  of  that  observed  in  tuber- 
culosis. The  atrophy  of  the  limb  is,  however,  less  marked  in  syphilis.  The 
X-rays,  moreover,  will  commonly  show  in  a  syphilitic  joint,  lesions  of  the  bone,  if 
it  involve  the  lK)nes,  partly  productive  and  partly  destructive.  Productive  bone 
lesions  scarcely  occur  as  the  result  of  tuberculosis.     In  the  cases  which  involve 
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the  hone  the  pains  are  apt  to  be  more  or  less  characteristic  of  syphilis,  in  that 
they  are  worse  at  night.  Not  only  is  the  productive  lesion  of  l)one  syphilis, 
%vhen  associated  with  a  syphilitc  arthritis,  noticeable,  but  also  the  destructive 
process  is  apt  to  be  more  extensive  than  is  the  case  with  tuberculosis.  The 
various  lesions  can  best  be  seen  in  X-ray  pictures. 

There  occur,  however,  in  the  course  of  tertiary  syphilis,  chronic  inflamma- 
tions of  joints  in  which  the  lesion  is  largely,  or  for  a  long  time,  solely  confined 
to  the  soft  structures.     In  these  the  lesion  is  characterized  by  thickening  of  the 
synovial  membrane,  with  the  formation  of  gummata  in  its  substance,  which 
may  soften  and  open  into  the  joint.     As  in  other  forms  of  productive  joint  in- 
flammation, a  synovial  pannus  may  be  produced,  and  the  general  tendency  of 
tliese  cases  is  toward  ankylosis.     The  progress  of  the  disease  is  very  slow; 
it  ends  in  ankylosis  and  is  usually  less  painful  than  tuberculosis.     It  is  in  these 
cases  especially  that  a  mistake  in  diagnosis  may  occur,  and  a  confusion  between 
syphilis  and  tuberculosis.     In  some  of  them  no  diagnosis  will  be  made  unless 
the  joint  is  operated  upon  and  resected.     If  gummata  exist  in  the  bone,  or  in 
the  surrounding  soft  parts,  and  break  down,  they  will  show  the  ordinary  charac- 
ters of  ulcerated  gummata  in  other  situations.    If  the  lesion  is  an  old  one,  it  will 
often  happen  that  these  gummata  have  healed,  and  the  typical  circular  white, 
scars  left  after  these  lesions  may  be  quite  characteristic  and  suggestive  of  the 
nature  of  the  process.     At  the  present  time  it  seems  probable  that  a  correct  dif- 
ferential diagnosis  might  be  made,  in  some  cases  at  least,  by  the  Wasserman 
reaction. 

As  has  been  elsewhere  stated,  in  the  elbow,  as  in  other  joints,  there  occur, 
uiiring  the  early  stages  of  the  disease,  in  some  cases,  as  the  first  symptoms, 
hefore  the  outbreak  of  a  cutaneous  eruption,  painful  affections  of  numer- 
ous joints,  including  the  elbow — the  syphilitic  "  arthralgia."  In  hereditary 
syphilis  this  painful  condition  of  the  joints  may  be  the  sole  evidence  of  the 
disease,  or  may  be  a  forerunner  of  the  syphilitic  osteo-chroudritis,  already  de- 
scribed. During  the  secondary  period  acute  polyarticular  serous  synovites 
niay  also  be  observed.  (See  Vol.  I,  pp.  171  and  172.)  A  valuable  aid  in  the 
diagnosis  is  the  existence  of  productive  lesions  in  the  long  bones  in  the  nature 
of  hyperostosis,  producing  localized  or  diffuse  enlargements.  Such  should  be 
sought  for  in  the  tibia,  the  ulna,  the  radius,  humerus,  femur,  and  especially  in 
the  metacarpal  and  phalangeal  bones.  To  reiterate  some  of  the  diagnostic 
features,  it  is  to  be  borne  in  mind  that  the  tertiary  syphilitic  arthridites  may 
he  primary  in  the  bones  or  in  the  joint  structures  proper.  In  the  first  group 
the  periarticular  lesions  will  be  most  marked  during  the  early  stages.  After 
the  joint  is  invaded  there  will  occur  at  first  a  serous  sjTiovitis  of  a  subacute 
or  chronic  character,  with  distention  of  the  joint  capsule,  usually  followed  later 
hy  a  papillary  synovitis,  and  this  by  destruction  of  the  cartilages,  fibrous  ad- 
hesions between  the  joint  surfaces,  and  a  tendency  toward  ankylosis.  In  the 
later  stages  of  this  group  the  diagnosis  between  it  and  ordinary  arthritis  de- 
formans may  be  difficult  or  impossible,  and  the  same  may  be  true  of  those  cases 
81 
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primary  in  the  soft  j>arts  of  the  joint,  which  early  show  a  tendency  toward  anky- 
losis. In  tlie  syjihilitic  lesions,  however,  the  edema  of  the  skin  and  snbcutaneous 
tissues  is  wanting;  the  acute  exacerbations  of  tul)erculosis  do  not  occur.  As 
already  stated,  the  pain  and  limitation  of  motion  are  less  marked  in  syphilis 
than  in  tuberculosis.  The  condensation  of  tissue  about  a  syphilitic  joint  is, 
as  a  rule,  much  more  marked  than  in  tulx^rculosis.  The  periarticular  struc- 
tures, though  thickened,  are  firm.  In  the  cases  seen  during  an  early  stage 
the  effect  of  antisyphilitic  treatment  may  greatly  aid  the  diagnosis,  but,  of 
course,  the  marked  organic  changes  in  the  l)ones  and  in  the  joint  structures 
proper  cannot  be  entirely  removed  by  iodid  of  potassium  and  mercury.  In  a 
certain  proj)ortion  of  tertiary  syphilitic  joints  the  destructive  process  is  greatly  in 
excess ;  thus,  gummatous  infiltration  of  the  bones,  the  ligaments,  and  the  carti- 
lages may  lead  to  extensive  loss  of  substance,  so  that  instead  of  ankylosis  the 
joint  exhibits  an  undue  degree  of  mobility  and  may  thus  become  quite  useless. 
Tuberculosis  of  the  Elbow-joint. — ^Tuberculous  arthritis  of  the  elbow-joint 
is  a  disease  most  common  in  youth,  though  observed  up  to  middle  age  and  even 


Fia.  142. — ^Tuberculous  Focus  in  the  TiOWER  End  op  the  Humxrtts  in  a  Child. 

(Author's  collection.) 

later.  More  than  fifty  per  cent  of  the  cases  occur  probably  before  the  age  of 
thirty  years.  The  disease  is  much  more  often  primary  in  the  bone  than  in  the 
synovial  membrane  (four  to  one),  and  one  or  other  condyle  of  the  lower  end 
of  the  humerus  is  infected  in  considerably  more  than  half  the  cases.  In  many 
of  the  remainder  the  disease  is  primary  in  the  olecranon.  In  a  few  the  head  of 
the  radius  is  firi^  involved. 
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The  Symptoms  and  Course  of  the  Disease. — The  course  of  tuberculosis  of 
the  elbow  is  ordinarily  slow.  A  primary  focus  of  tuberculosis  may  exist  for  a 
long  time  in  the  bone,  and  until  it  invades  the  joint  may  give  few  symptoms. 
There  may  1x3  a  moderate  amount  of  pain  and  tenderness  over  one  or  other 
condyle  of  the  humerus,  or  over  the  olecranon,  for  many  months,  l)efore  limita- 
tion of  motion  in  the  elbow- joint  is  observed.  In  favorable  cases  such  foci 
may  be  diagnosticated  and  removed,  so  that  the  elbow  may  be  spared.  This 
is,  however,  even  with  the  aid  of  the  X-rays,  a  fortunate  incident  of  rare 
f)ccurrence.  While  it  is  quite  possible  to  detect  tuberculous  foci  in  the 
end  of  the  humerus  at  an  early  period,  it  is  seldom  that  the  parents  bring 
their  child  to  the  surgeon  for  examination  until  the  elbow-joint  itself  has  been 
invaded. 

The  invasion  of  the  joint  may  be  sudden  or  gradual.  In  the  cases  in  which 
a  tuberculous  focus  has  undergone  caseation  and  bn^aks  into  the  elbow  by  the 
ulceration  of  the  overlying  cartilage,  the  })icture  may  be  that  of  a  rather  acute 
synovitis.  In  other  cases,  and  these  are  more  frequent,  the  invasion  is  slow. 
The  first  symptoms  referable  to  the  joint  are,  as  a  rule,  limitation  of  motion 
and  stiffness  on  account  of  \mm.  The  pain  is  usually  first  felt  when  the  arm 
is  fully  extended.  So  long  as  the  head  of  the  radius  and  its  surrounding  or- 
bicular ligament  and  synovial  membrane  remain  free,  pronation  and  supination 
are  not  painful.  As  the  disease  progresses,  the  characteristic  wasting  of  the 
muscles  of  the  segments  of  the  limb,  alK)ve  and  Inflow  the  affected  joint,  takes 
place.  The  joint  itself  exhibits  a  spindle-shaped  enlargement.  Nowhere  in 
the  body  is  this  typical  result  of  tul)erculous  joint  disease  more  perfectly  shown 
than  in  the  elbow.  The  reproduction  in  the  text  of  a  photograph  of  a  negro 
l)oy  with  tul)erculosi8  of  the  left  elbow-joint  is  a  very  jK^rfect  picture  of  the 
condition.  In  this  case  the  progress  of  the  disease  had  l)een  rather  rapid  and 
was  attended  by  the  formation  of  a  tulKTculous  abscess  which  rujitured,  leaving 
a  sinus  Jx?hind,  also  shown  in  the  picture.  The  characteristic  attitude  and  po- 
sition of  the  limb  is  also  present — namely,  the  patient  holds  the  arm  in  a  posi- 
tion of  slight  flexion. 

Wide  motions  in  either  direction  become,  sooner  or  later,  very  painful  and 
finally  impossible.  The  X-ray  ])icture  (Fig.  142)  shows  well  the  loss  of  sub- 
stance on  the  front  o^  the  humerus,  just  above  the  elbow,  which  is  observed  in 
certain  cases.  The  patient  in  this  latter  case  was  a  little  child,  and  the  lx)nes 
are  shown  of  their  natural  size.  The  disease  was  not  far  a<rvanced  and  had 
scarcely  produced  any  marked  external  evidences  of  its  presence,  except  that 
the  elliow  could  not  l)e  fully  extended  without  pain.  More  than  half  the  cases 
of  tulx?rculosis  of  the  elbow  develo])  a  cold  absc(\ss  and  sinuses,  connected  usually 
with  one  or  other  condyle  of  the  humerus,  or  with  tlu^  olecranon.  Occasionally 
they  oj)en  posteriorly  between  the  radius  and  uliui.  In  case  these  abscesses  do 
not  find  their  way  directly  to  the  skin,  they  may  burrow  by  gravity  down  the 
forearm.  In  some  cases  the  disease  is  attended  by  the  production  of  a  large 
amount  of  tuberculous  granulation  tissue,  which  infiltrates  the  soft  structures 


Fio.  143. — Tuberculous  Arthritih  of  the  Elbow-joint  in  a  Neoro  Boy.  ShfnWnic  ppindle-ishft] 
enlargement  of  the  elbow.  Atrophy  of  the  muscles  of  the  ami  and  foreanri.  A  khius  exb*ts  u| 
the  outer  aspect  of  the  Hmb.  Duration  of  the  disease  said  to  liave  been  but  five  mouths.  (Ay 
collection.) 


i|^ 


tendenry  to  caseation  and  tlie  fimiiatinn  of  abscesses.     Tn  one^  iifK>!i  uliit^lj 
operated  in  the  Roosevelt  Hospital  some  years  ago,  l!it^  patient  was  a  youtli 
eighteen.    The  eonrse  of  tlie  disease  had  Ik^ob  very  elinmie,  am!  wlien  I  saw  hi 
it  had  already  existed  for  more  than  two  years.    The  elbow  was  greatly 
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The  atrophy  of  the  limb  was  rather  less  marked  than  is  ordinarily  seen  in  the 
cases  primary  in  the  bone.  The  point  capsule  was  distended  in  this  case  to  a 
very  large  size,  so  that  it  formed  a  fluctuating  swelling  on  the  posterior  aspect 
of  the  limb,  which  had  pushed  the  tendon  of  the  triceps  backward  and  formed 
a  fluctuating  sac  of  considerable  size  behind  and  above  the  olecranon,  across 
the  back  of  which  one  could  recognize  the  triceps  muscle  and  its  tendon  passing 
downward.  There  was  no  notable  limitation  of  motion  in  this  case,  nor  were 
the  cartilages  of  the  joint  eroded  to  any  very  marked  extent.  The  synovial 
membrane  was  everywhere  thickened  and  infiltrated  with  tubercle  tissue.  Its 
surface  was  soft,  gelatinous,  and  velvety.  Upon  operating  on  this  patient  nearly 
a  teacupful  of  rice  bodies  were  removed  from  the  joint  cavity.  No  focus  of 
tuberculosis  was  discovered  in  the  bones,  though  the  neck  of  the  radius  was 
slightly  eroded.  The  diseased  soft  parts  were  dissected  out  with  great  care. 
The  only  bony  part  which  required  removal  was  the  head  of  the  radius.  The 
patient  got  well,  with  a  movable  but  not  very  firm  joint,  though  he  was  able 
to  perform  nearly  all  motions  fairly  well. 

From  the  preceding  description  it  may  be  seen  that  the  diagnosis  of  tuber- 
culosis of  the  elbow  is,  as  a  rule,  not  difficult.     The  youth  of  the  patient,  and 


Fig.  144. — Tuberculous  Arthritis  of  the  Elbow. 
(Collection  of  Dr.  Charles  McBurney,  Roosevelt  Hospital.) 


the  history,  together  with  the  limitation  of  motion,  characteristic  deformity, 
the  formation  of  sinuses,  the  atrophy  of  the  limb,  together  with  the  demonstra- 
tion of  a  tuberculous  focus  in  one  or  other  of  the  bones  by  means  of  the  X-rays, 
possible  in  the  majority  of  the  cases,  render  the  diagnosis  simple. 
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Froijnosis, — The  prognosis  of  tnhercMilosis  of  the  elbow,  assinning  that        " 

other  tubercuhms  lesions  exist,  is  fairly  good  under  eonservative  treatment   

namely,  fixation  of  the  joint  in  plaster  of  Paris  in  a  position  of  flexion  at,  on 

little  less  than,  a  right  angle,  with  the  hand  midw^ay  between  pronation  a:^ - 
supination.     Such  treatment,  eombined  with  good  hygiene,  is  followed,  in 
certain  pro])ortion  of  eases,  by  cure.     In  others,  which  do  badly  or  are  furtlm^:"^ 
advanced  when  first  seen,  res(»ction  of  the  elbow,  partial  or  total,  is  often  fc  >^ 
lowed  by  cure  of  the  tuberculous  lesion,  with  a  useful  joint. 

The  injuries  of  the  nerves  in  the  vicinity  of  the  elbow  are  sufficiently  de-^^ 
scribed  under  Injuries  of  the  Nerves  of  the  Upper  Extremity  in  this  volume. 

INJURIES  AND  DISEASES  OF  THE  SKIN  AND  SUBCUTANEOUS 
TISSUES  IN  THE  VICINITY  OF  THE  ELBOW 

Bums  and  contused  and  lacerated  wounds  of  the  soft  parts  about  the  elbow, 
with  loss  of  substance,  are  followed  in  many  instances,  after  healing,  by  con- 
traction of  the  scars,  such  that  serious  loss  of  function  in  the  elbow,  forearm, 
and  hand  results.  The  diagnosis  of  these  conditions  is  to  be  made  by  inspec- 
tion and  palpation,  and  by  causing  the  patient  to  move  the  limb  so  that  the 
extent  of  the  limitation  of  motion  and  the  depth  and  attachments  of  the  scars 
may  be  determined.  The  treatment  of  these  conditions  is,  in  the  first  place, 
preventive,  in  that,  during  the  healing  of  such  injuries,  the  limb  should  be 
kept  upon  splints,  which  hold  it  in  a  suitable  position,  and  that  frequent  move- 
ments of  the  elbow-joint  should  be  made  during  the  healing  process.  Further, 
the  treatment  consists  in  j)lastic  operations  adapted  to  the  individual  case,  and 
to  the  application  of  Thiersch's  grafts  to  the  raw  surfaces  when  they  are  in  a 
state  of  healthy  granulation.  In  some  cases  flaps  taken  from  the  skin  of  the 
abdominal  wall  arc  useful  in  closing  such  defects  and  diminishing  the  disability 
of  the  elbow  and  forearm. 

Limitation  of  motion  in  the  elbow--joint  may  also  be  caused  by  wounds  and 
inflammatory  processes  of  the  deeper  structures,  the  muscles,  the  tendons,  and 
the  intermuscular  planes.  In  some  of  these  the  condition  may  be  improved  by 
passive  motion,  by  division  of  constricting  bands,  by  plastic  operations  ujxm 
the  muscles  or  tendons,  and  some  are  said  to  be  improved  by  continuous  trac- 
tion. The  diagnosis  of  these  conditions,  so  far  as  the  extent  of  the  disability 
goes,  is  easily  made,  though  the  exact  cause  of  the  mechanical  difficulty  may 
sometimes  recjuire  rather  careful  study. 

The  acute  suppurative  and  sjx^cific  inflammatory  processes  in  the  soft  parts 
surrounding  the  elbow-joint  may  proceed  from  infection  in  the  vicinity  of  tlie 
elbow,  as,  for  example,  in  infection  of  the  bursa  which  sometimes  forms  over 
the  olecranon  process,  or  perhaps  more  often  these  infectious  processes  are  ex- 
tensions from  infected  wounds  of  the  fingers  or  of  the  hand.  These  will  all 
receive  especial  mention  when  describing  the  injuries  and  diseases  of  the  hand 
and  wrist.     In  a  general  way  it  may  be  said  that  here,  as  elsewhere,  such 
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P^Xjcesses  are  to  \)e  rfL'opiizod  by  the  I<H'iil  lunl  ^i*iieral  syiMptniuH  uieiitbmed  in 
H  *tiMjiy  places  in  this  I»rM>k.     (See  es|iecially  Diseases  of  Woimils^  \'ol.  I.) 

The  skiu  of  \he  f^trearm  or  ellvow  may  he  ilio  ]>nint  <>f  iuviisioii  of  aiillirnx, 
^f  tetanus,  of  glanders,  of  Ijyclropboliia,  uf  syjihili^  and  of  other  sjKritic  prcx»- 
^^aaes,  eaeh    of    uliirli    will    irive    its   own   eharaeterivStie   signy    aiul    .symptoms, 

■  *^It€  skin  of  tlie  forearm  iu  tlte  vieinity  of  tlie  ellunv  h  not  iiifrecjiiently  the 
®^atof  the  tertiary  lei^ion^i  of  sy[)liilis,  and  in  tliiy  reiiiou  also  there  may  develop 
^^€  d ironic  eczema,  followed  in  (*ertain  eases  by  eidtbeliooui,  wliieb  in  observed 
^^  an  oecnpation  disease  among  paraffin  workers. 

■  Concerning  inHannnation  of  the  olrcrfijttni  ?Jf/r,s(i,  it  tnay  Ix^  said,  that  the 

blirsa  lK?eomes  enlarged,  f(M*ndng  a  roniided  elastic  i>welliug  over  the  olerraiion, 
5*nd  may  from  time  to  tioje  Im*  tlie  seat  of  a  subaenle  inflannnaliou  and  tinnlly 

tfnrni  a  hygroma  of  eonsideraldc  siz<\  ainl  this,  if  iiifcf-ti'd,  may  give  rise  lo  a 
localized  abscess,  or  to  a  sjireading  infect irni,  a.s  elsewhere  dest'ribt'iL  (See  p. 
78,  VoL  I.)  Tbns^  individnals  whose  occupations  necessitate  frequent  slight  in- 
juries of  the  elbow  are  tliosc  most  liki'ly  to  devoloji  a  bnrsa  over  the  olec*rarKm, 
They  are  miners,  stonecutters,  motintnineers,  biitcbers  wlio  sometimes  pnsh  away 
Illie  hide  of  an  animal,  in  skinning  it,  witli  the  point  t»f  the  elhow,  and  workers 
in  leather  wdio  use  the  elbow  for  a  similar  pnrfMjse.  Tlie  condition  is  very  com- 
mon in  the  city  of  Xew^  York  in  dispensary  practice  among  hdinrera  in  vari^Mis 
occn  pat  ions. 
Occasionally  the  bnrsa  is  infrrted  with  tnk*nndosig  and  may  require  re- 
moval on  this  a(*ciinnt.  It  is  nrrasionaily,  as  already  n(»ted,  the  seat  of  a  g»»ity 
I  tophus  which  may  n'tpiire  rentovah  1  have  M^en  a  case  of  this  kind  in  w^hich 
the  tumor  over  the  ]Mdnt  of  the  elbow  was  as  large  as  a  small  hen's  egg. 
Two  other  V»Mrsa*  nrv  found  near  the  (^IIhhv;  one  is  regularly  [m^st^nt  between 
the  tendon  of  the  bice]iis  muscle  and  tbr  tnberosity  of  the  radius.  From  violent 
ronsenlar  efforts  it  simietimes  happens  that  this  Imrsa  becomes  intlamed  or  tilled 
^m  with  blood.  It  may  even  be  palpable,  and  under  these  enndirions  pronation 
of  the  hand  will  be  painful  or  n^stricted. 

In  rare  instances  a  small  bursa  exists  lietween   the  tendon  of  the  triwps 
ninscle   and    the   tip   of   the   oteeranon.      If   iuflame*h    it    miglit   give    rise    to 
ipUmptoroB.     Twelve  other  small  bnrsse  <*ecnr  infoustantly  about  tlic  elb^»w\ 

As  stated  elsewhere  in  this  IwHik,  during  tlie  days  when  venesection  was 
practiced,  frequently  by  more  or  less  ignorant  individnals,  a  vein  at  the  bend 
of  the  elljovv  was  nsnally  selected  as  a  source  of  blood.  If  the  knife  or  laueet 
penetrated  the  vein,  it  might  rfuidily,  and  did  in  some  instances^  wound  the 
brachial  artery  at  the  bend  of  the  elbow,  Tn  some  of  these  cases  an  arterio- 
venous aneurism  was  the  result,  (See  p.  332,  Vol,  I.)  Owing  to  the  proximity 
of  the   median  nerve,   pain    In   its   distribution   has   usually   lK*en    a   marked 

Tht?  vessels  of  the  forearm  and  of  the  Imnd  have  occasionally  been  the  seat 
of  rirMoid  nnrunsm.  The  arttTies  i>{  the  IttHb  are  iin-reaseil  in  sizi*  and  iH-coine 
torttiotia.     In  some  cases  the  veins  also  ain?  iuvolve<l,  an<l  in  the  aalure  of  the 
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disease  has  probably  been  that  of  a  congenital  angioma.  The  tendency  of  the 
condition  is  to  progress  slowly.  The  symptoms  have  been  disturbances  of  nutri- 
tion and  of  sensation  in  the  limb,  with  the  continuous  danger  present  of  serious 
or  fatal  hemorrhage  from  an  accidental  wound. 

As  has  been  already  related  in  Chapter  VIII,  any  of  the  large  nen-e  trimks 
may  be  injured  as  they  pass  the  vicinity  of  the  elbow-joint,  in  incised,  stab, 
contused  and  lacerated  or  gunshot  wounds,  as  well  as  in  cases  of  fracture  and 
dislocation  involving  the  elbow-joint.  Of  the  nerves,  when  injured,  the  tilnar 
is  more  often  involved  than  the  others.  The  symptoms  have  been  sufficiently 
described  in  Chapter  VIII. 

A  word  may  here  he  added  in  regard  to  dislocalion  of  the  ulnar  nerve.  The 
lesions  of  the  nerves  of  the  forearm  observed  in  some  cases  of  Volkmann's 
ischemic  paralysis  will  l)e  mentioned  later  in  the  book  under  Injuries  of  the 
Forearm.  Some  two  hundred  or  more  cases  of  dislocation  of  the  ulnar  nerve 
have  been  reported.  Tlie  nerve  is  displaced  forward  as  far  as  the  tip  of  the 
condyle  in  the  majority  of  instances,  very  rarely  entirely  above  the  condyle. 
While  in  some  of  the  cases  the  dislocation  has  followed  severe  injuries,  involv- 
ing fractures  at  or  dislocations  of  the  elbow,  in  others  it  has  followed  blows 
over  the  inner  aspect  of  the  ellx)w,  which  have  not  produced  any  other  serious 
lesion.  One  of  the  features  of  the  injury  is  a  tendency  to  recurrence  after 
the  nerve  has  been  replaced.  In  these,  annoying  symptoms  may  or  may  not  be 
produced,  and  in  the  former  group  only  is  operative  treatment  indicated.  The 
characteristic  symptoms  are  disturbances  of  sensation  referred  to  the  nerve 
itself,  opposite  the  elbow,  and  to  its  distribution  in  the  hand.  The  symptoms 
consist  of  severe  stabbing  pain  felt  in  the  elbow  and  in  the  nerve  distribution 
upon  making  motions  of  flexion  and  extension  at  the  elbow-joint.  In  many  of 
the  cases  these  pains  have  been  caused  by  the  nerve  slipping  back  and  forth  over 
the  edge  of  the  condyle  as  the  motions  were  made.  In  other  cases  the  pain  has 
been  more  continuous,  and  in  these,  upon  inspection,  the  nerve  has  been  found 
m  a  state  of  chronic  inflammation,  thickened,  sometimes  embedded  in  scar  tissue. 
In  addition  to  the  pain,  there  are  subjective  sensations  of  tingling  and  numb- 
ness in  the  ulnar  distribution.  In  most  of  the  cases,  as  elsewhere  stated,  the 
nerve  can  be  felt  as  a  tender  cord  passing  across  or  just  above  the  condyle.  An 
ascending  neuritis  and  involvement  of  other  nerves  of  the  brachial  plexus  may 
occur.  From  the  preceding  description  the  diagnosis  of  the  condition  is  entirely 
simple.     (See  also  Neuritis,  Chapter  VIII.) 

Tumors  of  the  nerves  in  the  vicinity  of  the  elbow  have  been  described  in 
the  same  chapter. 

TUMORS  IN   THE    VICINITY    OF    THE    ELBOW-JOINT 

All  the  forms  of  benign  tnid  malignant  new  growths  have  l)een  observed  in 
the  vicinity  of  tin*  elbow.  They  ])ros<*nt  tlu^  same  diagnostic  features  here  as 
elsewhere.     Among  the  benign  forms,  oste(nna  and  chondroma  may  occasionally 
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^^^velop,  usually  from  or  near  the  line  of  the  ej^iphyseal  cartilages.  Other  than 
^*^^^  symptoms  produced  by  their  mere  presence,  they  may  cause  pain  by  pressure 
^  r^n  the  nerve  trunks  or  mechanical  interference  with  the  motions  of  the  fore- 
*^^'rn.  They  are  to  be  recognized  by  their  firm  attachment  to  tlie  bone  and  by 
^'*c;  history  of  a  slow  grow^th,  a  hard,  knobby  and  uneven  surface,  and  by  X-ray 
^*>cannnation.  If  the  tumor  contains  bone,  or  consists  partly  of  Ixme,  it  will 
^^st  a  definite  shadow.  If  it  consists  of  cartilage  merely,  a  faint  shadow  or 
^one. 

The  various  forms  of  sarcoma  occasionally  originate  in  the  vicinity  of  the 
^Ibow-joint.  I  have  seen  one  or  two  cases  of  this  kind  in  which  the  diagnosis 
n\ight  have  been  confounded  with  tuberculosis  at  the  first  glance.  They  were 
s^)ft  and  rapidly  growing  infiltrating  forms  of  sarcoma,  which  had  originated 
either  in  the  lower  end  of  the  humerus  or,  in  one  case,  in  the  radius,  and  had  in- 
iiltrate<l  the  soft  parts  surrounding  the  elbow,  causing  a  somewhat  fusiform 
swelling,  more  or  less  like  a  tuberculous  arthritis,  with  periarticular  infiltration. 
Many  of  the  signs,  however,  of  tuberculosis  were  absent,  notably  the  pain 
and  stiffness  of  the  joint.  They  were  treated  by  amputation  of  the  arm. 
Carcinomatay  with  the  exception  of  epitheliomata,  originating  in  the  skin,  are 
observed  only  as  metastatic  tumors,  usually  in  the  bones,  in  the  presence  of  or 
after  the  removal  of  a  carcinoma  in  some  other  situation.  Here,  as  elsewhere, 
the  first  sign  of  -the  new  growth  may  be  a  spontaneous  fracture  of  one  or  other 
of  the  bones. 


CHAPTER    XIII 

INJUltlES  OF  THE  FOREARM 

FRACTURES   OF   THE    FOREARM 

(See  Precctling  Chupter.) 

INJURIES   OF   THE    NERVES   OF   THE    FOREARM 

{See  Chapter  VIII.) 

THE  SUBCUTANEOUS  INJURIES  OF  THE  SOFT  PARTS  OF  THE  FOREARM 

The  subcutancoua  injuries  of  tlie  soft  parts  of  the  forearm  other  than  the 
nerves  and  the  blood- vessc»ls  present  no  siK>cial  diagnostic  difficulties.  Ordi- 
nary contusions  produce  the  same  symj)toms  here  as  elsewhere,  and  are  followed 
by  swelling,  more  or  less  pain  and  tenderness,  by  ecchymosis,.and,  in  case  the 
contusion  is  severe,  by  injury  to  the  underlying  musc'les  and  possibly  some  loss 
of  function  in  the  motions  of  the  fingers  as  a  consequence.  Such  accidents, 
however,  not  couiplicated  by  an  o|x»n  wound  or  by  a  fracture,  are  extremely  rare. 
There  is,  however,  one  tyjie  of  sulK*utaneous  injury  of  the  soft  parts  of  the  fore- 
arm of  rather  frequent  occurrence  and  of  a  very  serious  character.  I  refer  to 
Volkmann's  ischemic  paralysis. 

Yolkmann*!  Ischemic  Paralysis. — ^\Vhen  plaster-of -Paris  or  other  bandages 
are  too  tightly  ap])lied  to  a  fractured  limb  and  constrict  it  so  that  the  blood 
circulation  is  entirely  shut  off,  the  limb  liecomes  gangrenous.  The  signs  an<l 
symptoms  of  such  gangrene  have  already  l)een  sufficiently  described  in  Vol.  I. 
(See  Gangrene.)  If  the  constriction  is  not  so  severe  as  to  stop  the  circulation 
in  the  limb  completely,  actual  gangrene  may  not  follow,  but  the  blood  supply 
of  the  muscles  may  Ih»  so  far  diminished  as  to  produce  a  profound  disturbance  of 
nutrition.  This  affects  all  the  soft  parts,  but  especially  the  muscles.  As  a 
result,  the  muscle  filn^rs  d(»generate  so  that  their  function  is  partly,  or  some- 
times totally,  abolished.  The  condition  was  first  described  by  Volkmann  in 
1880.  Since?  that  time  a  large  numl)er  of  such  observations  have  been  made, 
though,  owing  to  the  fact  that  the  (X»currence  may  reflect  upon  the  skill  of  the 
surgeon,  com  para  tivc^ly  few  of  these  cas(»s  are  reported.  The  accident  happens 
most  often  in  casc»s  of  fracture  of  the  bones  of  the  forearm  or  of  the  lower  part 
of  tin*  humerus,  much  more  rarely  in  fractures  of  the  leg.  The  lesion  is  ap 
parently,  as  stated  in  V()l.  F,  a  true  rigor  mortis  of  the  muscle  fil)er3,  followed 
by  hyaline  degeneration  an<l  n^placement  of  the  muscle  by  fibrous  tissue.  Such 
314 
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degeneration  may  be  complete  or  partial,  and  may  involve  some  or  all  of  the 
muscles  of  the  limb.  In  the  case  of  the  forearm,  the  flexor  muscles  are  usually 
involved  to  a  greater  extent  than  the  extensors.  The  pathological  changes  in 
the  muscles  are  due  to  a  great  extent  to  compression  of  the  vessels  and  conse- 
quent impairment  of  blood  supply.  The  occurrence  of  the  condition  is  doubt- 
less favored  by  injury  of  the  blood-vessels,  associated  with  the  fracture  itself, 
and  by  the  formation  of  extensive  hematomata  around  the  seat  of  fracture. 
The  lesion  has  been  observed  in  cases  in  which  no  constricting  dressing  was  ap- 
plied, but  doubtless  in  the  majority  of  instances  the  surgeon  having  applied 
the  dressings  soon  after  the  injury,  rapid  and  excessive  swelling  takes  place, 
so  that  a  dressing  which,  when  first  applied,  was  not  too  tight,  very  soon  be- 
comes so.  The  duration  of  the  constriction  does  not  need  to  be  very  long  to 
produce  degeneration  of  the  muscles ;  from  a  few  hours  to  a  day  is  quite  suffi- 
cent,  depending,  of  course,  upon  the  degree  of  constriction.  In  a  certain  pro- 
portion of  the  cases  the  destruction  of  the  muscles  is  complicated  by  disturbance 
in  the  nutrition  of  the  nerve  trunks,  caused  usually  by  pressure  or  by  subsequent 
involvement  in  scar  tissue.  In  some  of  the  cases  the  symptoms  of  nervous  dis- 
turbance are  very  marked  indeed,  so  that  not  only  the  muscles  of  the  forearm, 
but  also  the  small  muscles  of  the  hand  supplied  by  the  ulnar  and  median  nerves 
show  the  electrical  reaction  of  degeneration.  That  the  injury  of  the  nerve 
trunks  is  an  essential  or  even  a  highly  important  part  of  the  lesion  in  the 
majority  of  instances,  seems  to  me  rather  doubtful.  In  some,  however,  the  in- 
juries of  the  nerves  and  their  involvement  in  scar  tissue  during  the  healing 
process  appears  to  have  been  important,  since  operative  interference  and  dis- 
section of  the  nerve  trimks,  placing  them  in  the  subcutaneous  tissues,  thus 
freeing  them  from  the  surrounding  scars,  has  been  followed  by  improvement  in 
a  number  of  instances.  (See  "  Xerve  Involvement  in  the  Ischemic  Paralysis 
and  Contracture  of  Volkmann,"  by  John  Jenks  Thomas,  of  Boston,  Annals  of 
Surgery,  March,  1909,  for  bibliography  to  date.) 

Symptoms. — As  stated,  the  patients  are  usually  children  who  are  suffering 
from  a  fracture  of  the  bones  of  the  forearm  or  of  the  humerus.  Soon  after  the 
application  of  the  dressing  the  child  will  complain  of  severe  pain  in  the  limb, 
and  yet,  as  was  stated  when  speaking  of  fractures  of  the  forearm,  such  is  not  al- 
ways the  case.  Pain  there  may  be,  but  the  patient  will  not  always  complain  of  it, 
or  not  complain  of  it  sufficiently  to  attract  the  attention  of  nurses,  or  even  of  a 
nonobservant  or  careless  attending  surgeon.  If  the  dressings  are  not  removed, 
the  patient,  as  a  rule,  wull  continue  to  complain  of  pain,  and  by  the  following 
day,  or  even  in  a  shorter  time,  the  destruction  of  the  muscles  may  be  complete. 
In  the  meantime  the  fingers  have  usually  become  cold,  sometimes  blue,  some- 
times pale.  If  the  splint  is  removed  at  the  end  of,  say,  twenty-four  hours, 
areas  of  superficial  necrosis  will  usually  be  discovered  upon  the  skin  where  the 
greatest  pressure  has  been  exerted  by  the  dressings.  The  hand  will  have  already 
assumed  a  clawlike  appearance  and  will  be  in  a  position  of  marked  or  partial 
flexion.     Extension  of  the  fingers,  either  passive  or  active,  will  be  found  im- 
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possible.  Tlie  flexor  iiniaeles  of  the  forearm  are  permanently  shortened.  The 
skin  bears  the  iseliemia  better  than  the  muscles.  In  other  cases  the  symptoms 
of  disturbance  in  the  peripheral  circulation  of  the  fingers  will  be  more  marked. 
Soon  after  the  dressings  have  been  applied,  the  fingers  will  become  swollen  and 
blue.  After  twenty-four  hours  have  elapsed  they  may  show  evidences  of  vesi- 
cation. In  a  few  cases  actual  gangrene  of  the  limb  will  occur,  and  that  when 
the  suhjedive  symptoms  have  not  been  severe. 

The  degree  of  contracture  of  the  flexor  muscles  varies  in  different  cases. 
In  the  most  severe  the  fingers  will  be  strongly  and  immovably  flexed  into  the 
palm.  In  others  they  will  be  only  moderately  flexed,  and  passive  extension 
will  be  possible*.  T"i)on  letting  go  the  fingers,  however,  they  at  once  return  to 
the  position  of  flexion.  Accompanying  the  changes  in  the  muscles,  there  may 
be  developed,  either  at  once  or  in  the  course  of  days,  symptoms  of  injury  to  the 
ulnar  or  median  nerves,  or  both,  evidenced  by  the  signs  and  STOiptoms  already 
described  in  Chapter  VIII,  when  speaking  of  Injuries  of  Xerves  of  the  I'pjier 
Extremity — i.  e.,  there  will  l)e  loss  of  sensation  in  characteristic  areas,  together 
with  disturbances  of  the  nutrition  of  the  hand  and  fingers,  glossy  skin,  and 
changes  in  the  nails.  The  fingers  will  become  shiny,  shriveled  and  pointed,  and 
trophic  ulcers  will  develop  from  slight  mechanical  and  thermal  insults. 

Diagnosis, — Unfortunately,  as  may  be  understood  from  what  has  been  said, 
the  diagnosis  of  the  condition,  if  I  may  use  a  clumsy  witticism,  should  be  made 
before  the  condition  exists.  The  contractures  are  only  too  easily  recognized 
when  once  develojx^d,  and  at  this  time  remedial  measures  are  of  very  little 
benefit.     The  fingers  remain  flexed,  the  forearm  undergoes  a  rapid  atrophy. 

The  subsequent  treatment  of  ischemic  contracture  is  rewarded,  when  con- 
scientiously carried  out,  by  more  or  less  marked  improvement.  The  amount 
of  such  improvement  depends  upon  the  extent  of  the  original  muscle  and  nerve 
destruction  on  the  one  hand,  and  upon  the  intelligence  and  jx^rseverance  with 
which  the  treatment  is  conducted  on  the  other.  It  consists  of  massage,  the 
maintenance  of  the  best  obtainable  position  by  continuous  or  intermittent  trac- 
tion upon  the  afl^ected  muscles.  I  have  seen  several  cases  in  which  the  flexed 
fingers  were  straightened  under  general  anesthesia;  no  marked  improvement 
followed.  The  affected  muscles  should  be  encouraged  to  contract  by  the  daily 
use  of  electricity,  and  both  active  and  passive  motions  of  the  joints  of  the  fingers 
and  of  the  wrist  should  be  practiced  with  patience  and  perseverance.  The  end 
result  will,  however,  depend  largely  not  only  upon  the  activity  of  the  treatment, 
but  also  upon  the  extent  of  the  original  damage.  Improvement  is  reported  by 
Robert  Jones  and  Taylor  by  prolonged  splinting,  first  of  the  distal,  then  of  the 
proximal  phalanges,  and  finally  of  the  wrist. 

OPEN   WOUNDS    OF   THE    SOFT   PARTS    OF   THE    FOREARM 

The  structures  which  may  be  wounded  in  the  forearm,  other  than  the  bones, 
are  the  muscles  and  tendons,  the  blood-vessels  and  the  nerves.     In  no  part  of 
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the  body  does  the  intelligent  and  successful  treatment  of  wounds  require  a  more 
accurate  knowledge  of  normal  anatomy  than  is  the  case  with  the  forearm,  wrist 
and  hand,  nor  can  such  knowledge  be  pro))erly  acquired  in  any  way  other  than 
bv  careful  and  repeated,  intelligently  made  dissections  of  tlie  cadaver.  In  no 
part  of  the  body,  moreover,  are  serious  pyogenic  infections  followed  by  more 
distressing  results  than  in  this  region.  Purulent  inflammations  of  the  inter- 
muscular planes  and  of  the  tendon  sheaths  of  the  forearm  are  followed  by  crip- 
pling deformities  in  many  cases.  Muscles  and  tendons  which  have  been  thus 
invaded  are  often  rendered  either  wholly  or  partly  useless.  The  importance 
of  search  for  the  symptoms  of  ners'e  injury  in  wounds  of  the  forearm  has 
already  been  suflRciently  dwelt  upon  in  Chapter  VIII.  In  treating  wounds  in 
this  region  the  strictest  attention  should  be  paid  to  aseptic  technic,  and  the 
most  careful  search  made  for  all  divided  tendons,  muscles,  and  nerves.  When 
the  tendons  of  the  forearm  are  divided  near  their  insertions,  whether  at  the 
TOst  or  in  the  fingers,  they  retract,  often  deeply,  and  rather  than  leave  such 
tendons  unsutured,  the  surgeon  is  entirely  justified  in  extending  the  original 
wonnd  up  and  down  the  limb,  no  matter  to  what  extent,  until  all  the  divided 
stnictur(»8  have  been  identified  and  united.  This  obtains  not  only  of  tendons, 
but  more  especially  also  of  nerve  trunks,  and  no  amount  of  pain  should  be 
>Iiarc<l  in  recent  wounds  to  identify  and  unite  them  suitably  by  sutures,  since, 
as  was  pointed  out  in  Chapter  VlII,  the  prognosis  for  ultimate  return  of  func- 
tion is  far  better  when  such  union  is  made  at  once,  rather  than  at  a  later  period. 

A  device  sometimes  useful  when  divided  tendons  near  the  wrist  have  re- 
tracted deeply  into  the  forearm,  is  to  apply  from  above  the  elbow  downward 
an  elastic  bandage  as  far  as  the  wound.  By  this  means  the  tendons  may  be 
made  to  descend  and  often  to  protrude  in  the  wound,  so  that  they  are  readily 
accessible.  The  distal  extremities  of  divided  tendons,  if  they  be  flexors  which 
have  retracted  into  their  sheaths,  may  sometimes  Ix?  l)rought  to  view  by  flexion 
of  the  fingers.  If  this  does  not  succeed,  the  orifice  of  the  sheath  should  be 
sought  for,  and  the  tendon  may  then  be  fished  for  with  a  slender  mouse-toothed 
forceps,  a  Kocher's  artery  for(*ej)s,  or  a  small  sharp  hook.  The  extensor  ten- 
dons are  usually  easier  to  find  than  the  flexors.  The  search  for  the  ends  of 
divided  nen'es  is  to  be  guided  by  a  knowledge  of  normal  anatomy. 

Division  of  the  radial  or  ulnar  arteries  is  attended  by  sharp  hemorrhage, 
^hich,  if  uncontrolled,  may  be  fatal.  The  diagnosis  of  these  injuries  is  not 
difficult.  The  source  of  bleeding  indicates  the  position  of  the  artery,  both  ends 
of  which  should  be  tied  in  the  wound.  Ligation  of  the  brachial  in  continuity 
above  the  wound  is  neither  necessary  nor  desirable. 

Contuied  and  Lacerated  Wounds  of  the  Forearm. — Contused  and  lacerated 
bounds  may  be  of  any  degree  of  severity.  The  more  serious  accidents  of  this 
^^haracter  are  often  attended  by  loss  of  substancci  in  the  skin  or  in  the  dee])er 
^fructures,  and  by  extensive  scarring  and  greater  <»r  less  disability.  Such 
wounds  are  also  dangerous  on  account  ()f  inftK'tion,  not  only  with  pyogenic  nii- 
CTobes,  bnt  also  with  tetanus,  the  bacillus  of  malignant  edema,  Bacillus  aerogenes 
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capsiilatus,  and  otlier  virulent  forms.  For  the  diagnosis  of  these  conditions  see 
Diseases  of  Wounds,  Vol.  I. 

In  manufacturing  districts  many  of  these  injuries  are  caused  by  machinery 
accidents  and  are  associated  with  fractures,  often  comminuted,  of  the  bones  of 
the  forearm,  and  very  extensive  laceration  of  the  soft  parts.  As  stated  in 
Chapter  X,  so  long  as  the  wound  can  be  kept  reasonably  clean  and  general 
sepsis  avoided,  great  conservatism  should  be  practiced.  Convalescence  in  these 
cases  is  often  delayed  by  necrosis  of  portions  of  bone,  and  sometimes  by  failure 
of  union. 

Gunshot  Wounds  of  the  Forearm. — Gunshot  w^ounds  of  the  forearm  ]x>ssoss 
no  special  characters  not  already  described  nnder  Gunshot  Wounds,  except 
that  fractures  of  the  radius  and  ulna  with  loss  of  substance  and  delayed  union, 
or  failure  of  union,  are  not  very  infrequent 
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DISEASES  AND  TUMORS  OF  THE  FOREARM 

Acute  pyogenic  infections  of  the  deeper  soft  parts  of  the  forearm  are  very 
^i^uent,  but  since  these  processes  more  often  originate  in  the  hand  than  in  the 
i^oreann  itself,  the  description  of  them  will  Ixj  given  in  chapter  XVI,  Diseases 
and  Tumors  of  the  Wrist  and  Hand. 

DISEASES   AND   TUMORS   OF   THE   TENDONS 

TenosynoYitis  Crepitans,  Tendovaginitis  Sicca. — This  is  an  acute  inflamma- 
tion of  the  tendon  sheaths  accompanied  by  a  fibrinous  exudate  within  the 
sheaths.  The  inflammation  is  usually  caused  by  prolonged  and  unwonted 
^^uscular  efforts  of  the  hand  and  wrist.  It,  in  my  experience,  has  been  fairly 
^^^Tiimon  among  blacksmiths  and  washerwomen.  It  is  also  said  to  occur  fre- 
nuently  among  drummers — i.  e.,  those  who  are  learning  to  l)eat  a  snare  drum. 
Tl*e  extensor  tendons  are  usually  affected,  notably  the  extensors  of  the  wrist 
**»id  thumb. 

The  8ymi)tom8  of  the  inflammation  are  pain  on  moving  the  affected  tendons 

•^ncl  a  ])alpable  and  sometimes  audible  creaking  as  the  tendons  rub  against  their 

^•*iighened  sheaths.     The  diagnosis  is  thus  very  readily  made.     The  j)atient 

'^•nies  complaining  that  the  wrist  and  forearm  are  weak  and  painful  and  that 

^"^   onset  of  the  condition  has  followed   some   hard   or   unaccustomed   hand 

^^'orlc.    Ujwn  placing  the  palm  of  the  hand  over  the  affected  tendons  and  request- 

J'^^  the  patient  to  move  his  fingers,  thumb,  and  wrist,  the  characteristic  creaking 

'^  ftt  once  evident  on  palpation.     By  ap])lying  a  stethoscope  upon  the  back  of 

'^^  forearm  the  creaking  can  be  heard.     The  condition  readily  subsides  under 

'^'^t^  and  pressure.    The  hand  and  forearm  may  be  y)laced  u]X)n  a  padded  palmar 

'*^Plint  for  a  few  days  and  a  piece  of  gauze  or  cotton  may  be  bandaged  firmly 

^  ^^6  the  line  of  the  tendons.     Following  severe  sprains  and  contusions  of  the 

^^''^arm,  a  more  severe  type  of  tenosynovitis  may  occur  such  that  in  some  cases 

^hesions  form  between  the  tendons  and  their  sheaths.      In  neglected  cases 

®^>oh  adhesions  may  become  so  firm  that  probmged  passive  and  active  motions 

^^y  be  necessary,  or  even,  in  some  cases,  forcible  passive  motion  imder  an 

^^^Hthetic  will  be  required  to  Ul)erate  the  tendons. 

Oonorrheal  TenosynoYitis. — The  tendons  of  the  forearm  and  hand,  as  well 
W  those  about  the  ankle-joint,  are  occasionally  the  seat  of  a  gonorrheal  teno- 
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synovitis.  This  lesion  may  cKvur  alone  or  Ik?  associated  with  gonorrheal  in- 
flammation of  the  wrist  or  of  other  joints.  Following  a  n^vnt  or  even  fairly 
remote  gonorrheal  infection,  swelling  and  edema,  sometimes  with  marked  redness 
of  the  skin,  appears  at  the  site  of  the  inflamed  tendon  sheaths.  Motion,  l)oth 
active  and  passive,  becomes  painful,  diflicult,  or  impossible.  The  disease  shows 
a  strong  tendency  to  persist  in  spite  of  treatment. 

Syphilitic  Tenosynovitis. — Syphilitic  tenosynovitis  of  a  serous  tj-pe  may 
occur  in  early  syphilis.  There  will  be  the  history  of  a  recently  acquired  syphilis, 
there  will  be  pain  on  motion,  swelling  and  tenderness  over  the  affected  tendons. 
A  gummatous  inflammation  of  the  tendon  sheaths  is  observed  as  a  rare  condi- 
tion. The  infiltration  about  the  tendons  usually  subsides  rapidly  upon  the 
administration  of  iodid  of  potassium. 

Tuberculous  TenosynoYitis. — The  sheaths  of  the  flexor  and  extensor  tendons 
of  the  wTist  and  hand  are  a  favorite  site  for  this  form  of  tenosynovitis.     The 


Fia.  145. — ^TtiBKRcuLous  I^ENosYNovrrift  op  thb  Wrist,  of  the  Chronic  Noncaseatino  Type.  A. 
teacupful  of  rice  bodies  was  reinoved  at  operation.  (Kindncias  of  Dr.  F.  G.  Beck,  of  New  Ilaven^ 
Coim.) 

disease  may  be  priuuiry  in  the  tendon  sheaths,  or  the  infection  may  be  due  to 
an  extension  f  r(^m  tuberculosis  of  the  wrist-joint,  or  of  the  bones  of  the  forearm 
and  hand,  ^'(►r  the  grouj)ing  and  pathology  of  the  condition  see  Vol.  1,  page 
150.  Jt  is  to  1)0  borne  in  mind  when  operating  upon  these  cases  that  not 
infrequently  the  primary  lesion  is  in  a  bone,  and  that  in  order  to  cure  the  condi^ 
tion  it  will  be  nec(»ssary  to  find  and  remove  such  a  focus.  The  physical  signs 
of  the  condition  will  vary  according  to  the  type  of  the  disease.  The  history  is 
that  of  a  slowly  progressive  loss  of  power  involving  certain  motions  of  the  hand 
and  wrist.  In  the  form  attended  by  a  srrotis  exudate ^  a  generalized,  or,  more 
frequently,  several  circumscribed  swellings  will  be  formed  along  the  lines  of 
the  affected  tendons.  If  much  serous  exudate  is  present,  there  will  be  fluctua- 
tion.    The  affection  is  not  notably  painful.     Marked  tenderness  is  tisual^ 
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absent.  In  tlie  form  eliaractcrized  by  the  imxluctioii  of  rice  bodies,  the  ix?cnliar 
soft  crepitation  produced,  as  these  bodies  are  scpieezed  from  one  dilated  ix)rtion 
of  the  sac  through  a  narrower  opening  to  anotlier  part,  will  render  the  diagnosis 
very  simple.  The  flexor  tendons  are  more  often  involved  than  the  extensors, 
and  in  the  former  cases  a  swelling  is  formed  above  and  another  below  the 
annular  ligament  of  the  wrist-joint.  By  pressure  alternately  upon  these  tu- 
mors, tlie  rice  bodies  may  often  be  felt  to  slip  back  and  forth  from  the  forearm 
to  the  palm.  Fig.  145  is  a  characteristic  picture  of  the  condition  when  far 
advanced. 

In  the  fungus  variety  a  boggy  sw^elling  will  be  formed,  and  later,  if  casea- 
tion and  softening  take  place,  one  may  find  a  characteristic  tuberculous  sinus 
communicating  with  the  tendon  sheaths.  This  form  is  often  associated  with 
tuberculosis  of  the  wTist-joint  and  of  the  lungs,  and  is  a  serious  and  often  quite 
desperate  condition.  The  treatment  of  all  the  forms  is  the  same.  It  consists 
in  the  operative  removal  of  the  tuberculous  granulation  tissue  by  a  painstaking, 
careful  dissection.  In  bad  cases  it  may  be  necessary  to  remove  some  of  the 
tendons.  If  the  condition  complicates  tuberculosis  of  the  wrist,  or  of  the  bones 
of  the  forearm,  or  both,  the  diseased  bone  must  be  removed.  Operative  cure, 
even  in  very  bad  cases,  is  possible. 

Bnpture  of  Tendons. — In  cases  of  disease  of  tendons  of  any  kind,  whether 
pyogenic  or  tuberculous,  in  tabes,  syringomyelia,  more  rarely  in  conditions  of 
health,  tendons  may  be  ruptured  by  muscular  action.  Tlie  only  tendon  of  the 
forearm  at  all  likely  to  l)e  ruptured  in  this  way  is  the  extensor  longus  pollicis. 
The  condition  has  lx»en  called  "  drummer's  paralysis."  The  diagnosis  is  quite 
simple;  extension  of  the  thumb  is  imiwssible,  and  the  outlines  of  the  so-called 
"  anatomic  snulTlx)x  " — tabatiere  anatomicjue — are  abolished. 

In  eases  of  avulsion  of  a  finger  the  tendons  are  usually  torn  away  from 
the  muscles.  This  injury  will  be  spoken  of  again  under  Wounds  of  the 
Hand. 

As  a  great  rarity  may  be  mentioned  dislocation  of  tendons  of  the  hand ;  thus, 
in  the  Deutsche  Zeitschrift  filr  Chirurgie,  January,  1092,  Ilaberern  reported 
a  dislocation  of  the  extensor  tendon  of  the  index  finger.  In  this  case  the 
extension  of  the  finger  was  imperfect  and  the  index  finger  deviated  toward  the 
ulnar  side.  The  displaced  tendon  could  be  readily  felt.  The  injury  occurred 
from  a  fall  upon  the  outstretched  palm. 

Tnmors  of  Tendons. — The  various  forms  of  connective  tissue  timior  may 
develop  in  the  tendon  sheaths  of  the  wrist.  Such  tumors  are,  however,  rare. 
Sarcomata  have  been  observed  as  w-ell  as  other  forms,  the  most  common  being 
lil>oma  of  the  tendon  sheaths.  I  have  seen  a  few  liix)mata  connected  with  the 
uiuscles  and  tendcms  of  the  leg  and  one  or  two  in  other  situations.  They  oc- 
curred in  little  children,  and  from  the  history  appeared  to  have  been  of  con- 
genital origin. 

Lipo7na  arhorescens  of  the  tendon  sheaths  of  the  forearm  has  occasionally 
W  observed.     The  growths  tend  to  spread  up  and  down  the  length  of  the 
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tendon,  or  a  more  or  less  massive  tumor  may  develop  in  the  palm  and  thence 
spread  by  prolongation,  following  the  tendon  slieaths  into  the  forearm.  The 
diagnosis  of  tliis  hist  form  of  growth  would  scarccdy  lie  made  before  the  tumor 
was  exposed  by  incision,  since  a  chronic  tuberculosis  of  the  tendon  sheaths, 
with  the  production  of  much  tuberculous  granulation  tissue,  would  almost 
exactly  simulate  the  condition. 

Of  the  diagnosis  of  the  sarcomata  it  may  be  said  that  their  histories  in  this 
situation  do  not  differ  from  those  of  similar  new  growths  elsewhere.  After 
the  tumor  has  reached  a  certain  size  and  has  infiltrated  the  muscles  and  sur- 
rounding parts,  it  is  improbable  that  its  exact  origin  could  be  fixed. 

DISEASES   AND   TUMORS   OF   THE   BOHES 

Acute  Suppurative  Osteomyelitis  of  the  Bones  of  the  Foreanu. — The  bones  of 
the  forearm  are  among  the  less  frequent  localizations  of  suppurative  osteomyelitis 
of  the  shafts  of  the  long  bones.  In  the  clinic  of  v.  Bruns,  among  470  cases 
of  acute  osteomyelitis  3.4  per  cent  involved  the  ulna  and  5.1  per  cent  the 
radius.  The  general  and  local  signs  and  symptoms  of  the  disease  do  not  vary 
in  the  forearm  from  those  observed  in  other  situations.  (See  Chapter  V,  Vol. 
I,  page  179  et  seq.)  There  will  be,  together  with  the  signs  of  general  sepsis, 
severe  pain  in  the  affected  segment  of  the  limb,  loss  of  function,  tenderness,  most 
extreme  over  the  center  of  the  focus  in  the  bone,  swelling  of  the  limb  from 
venous  obstruction,  and,  if  the  patient  survive  and  the  periosteum  is  lifted  from 
the  shaft  and  perforated,  the  formation  of  a  diffuse  suppurative  process  in  the 
soft  parts  of  the  limb.  If  the  lower  end  of  the  humerus  is  the  seat  of  the 
disease,  or  the  upper  ends  of  the  radius  and  ulna,  the  elbow-joint  often  becomes 
secondarily  involved  in  the  suppurative  process.  If  the  lower  ends  of  the  shafts 
are  affected,  the  wrist-joint  may  be  involved.  The  amount  of  bone  destruction, 
assuming  that  the  patient  survives,  will  depend  upon  the  extent  of  the  infection 
of  the  medulla  and  also  upon  the  promptness  and  thoroughness  of  the  operative 
treatment.  The  sej)aration  of  the  sequestra  takes  place  here,  as  elsewhere,  after 
a  somewhat  variable  period,  but  more  rapidly  than  in  some  of  the  larger  bones, 
like  the  femur  and  the  tibia.  At  the  end  of  from  two  and  a  half  to  three  months 
an  X-ray  picture,  properly  taken,  will  usually  show  that  the  sequestrum  is  in 
condition  for  removal.  In  operating  upon  the  ulna  for  the  removal  of  sequestra, 
the  bone  l)eing  throughout  so  much  of  its  extent  subcutaneous,  the  operative 
procedures  are  simple.  Such,  however,  is  not  the  case  with  the  radius.  It  is 
crossed  by  so  many  important  tendons  that  its  exposure  without  imdue  trauma- 
tism to  other  structures  must  be  made  with  care.  The  shaft  of  the  bone  may 
be  approached  Mow  the  middle  of  the  forearm  in  the  space  between  the  tendon 
of  the  supinator  longus  and  the  extensor  carpi  radialis.  At  the  lower  end  of 
the  radius  it  is  necessary,  in  exposing  the  bone,  to  avoid  wounding  the  extensors 
of  the  thumb  w^ith  the  exception  of  the  extensor  longus  pollicis,  which  lies  more 
to  the  ulnar  side.    In  the  treatment  of  those  cases  of  osteomyelitis  of  the  radius 
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and  ulna  which  sxirvivej  early  attention  should  be  paid  to  tlie  preservation  and 
improvement  of  the  functions  of  the  tiiigers  by  early  passive  motion,  by  chang- 
ing^ the  poHition  of  the  fingers  freijuently,  bv  iniissRge  and  nther  devices  intended 
to  prevent  the  forniatiou  of  rigid  adhesions  between  tlie  tendons,  shortening 
of  the  muscles,  and  resulting  dis- 
ability  and  deformity. 

Tuberculous  Oateomyelitis  of  the 
Shafts  of  the  Eadina  and  Ulna. — 
llere^    as   elsewhere,    in   the    long 
bones,    tul)ercnlous   foci    are   niitre 
apt   to  form  in  or  near  the  epiphy- 
seal  ends,  rather  than  in  the  midst 
o£  tlie  shafts.    Such  invasion  of  the 
fibuf  ts,  however,  does  oeenr,  n.sually 
•«    WL  more  or  less  sharply  eireum- 
•^^fited  process  characterized  by  tiie 
history    of    tuberculosis    of    bone. 
Tho  patients  are  usually  chiUlren. 
-*^^h^  progress  of  the  disease  is  rather 
slow^     The  diagnosis  is  to  Ix?  made 
f*y>iii  the  sigus  and  symptoms  com- 
|lnort  to  tuberculosis  of  bone.     (See 
'  /  ^»1.  I,  page  104  et  srq,)    Fip:.  140 
^*    tihe  text  shows  a  tuberculous  fr> 
^U3     in  the   ulna   of  a  chihJ   with 
**^t^ble  bony  destruetiun.     It  illus- 
'^t.es  the  clearness  with  which  the 
*  *^^pio8is   can   be   made   in   sufier- 
^^^•^iailly  placed  bones  as  well  as  the 
^^•^^t^ning  and  consequent  deform- 
^^y     produced  in  the  b<*nes  by   the 
*^=itraction  of  the  muscles.      The 
came   under   my   observation 
years  ago.     The  X-ray  pie- 
*^*^  was  taken  by  me  w^ith  a  tube 
^     ^'i^ry  low  resistance  in  order  to 

^^^flTcrentiate  to  the  greatest  advautage  the  structures  of  the  limb,  very  easily 
^P^i^etrated  by  the  rays  in  the  child. 

Syphilitic  Osteomyelitis  and  Periostitis  of  the  Bones  of  the  Forearm, — ^Tlie 

*^*liiih  and  ulna  are  nither  frei|uent  seats  td'  syphilitie  inthmniiatiun.     In  some 

^5Sca  the  pr*MYAss  is  a  pnxluctive  one,  whicli  k^^ins  in  the  i)erinstenm  and  is 

«*1  lowed  by  thickening  of  tlie  afT*"cted  l»one  and  more  or  less  marked  deformity, 

^^i  eiirly  stage  of  this  ])rocess  is  well  shown  In  F!g.  42,  page  100,  VoL  I.     The 

'i^aructeristic  bone  pains  of  syphilis  are  present.     In  some  cases  the  enlarge- 
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ment  of  the  bone  may  be  very  great.  There  will  be  a  history  of  syphilis,  the 
gradual  formation  of  a  more  or  less  spindle-shaped  enlargement  of  the  shaft  of 
the  bone,  moderate  tenderness  merely,  but  marked  pain  at  night.  In  cases  of 
doubtful  diagnosis  it  may  be  said  that  if  the  disease  is  seen  during  its  early 
stages  the  use  of  mercury  and  iodid  of  potassium  will  cause  an  improvement  so 
rapid  as  to  render  the  diagnosis  of  syphilis  quite  certain.  An  acute  inflam- 
matory process  can  usually  be  excluded,  from  the  normal  appearance  of  the  skin 
overlying  the  enlarged  bone.  Syphilitic  gummatous  osteitis  of  the  radius  and 
ulna  may  go  on  to  softening,  the  formation  of  sinuses  and  gummatous  ulcers. 
(See  pages  190  and  191,  Vol.  I.) 

Among  mother-of-pearl  workers  an  osteoperiostitis  of  the  epiphyseal  ends 
of  the  radius  and  ulna  is  sometimes  observed.  The  disease  is  attended  by  en- 
largements, notably  of  the  lower  end  of  the  radius,  suggesting  the  appearance 
seen  in  rachitic  infants.  The  chief  symptom  complained  of  is  pain.  The 
enlargement  of  bone  is  usually  only  moderate. 

Tumors  of  the  Radius  and  THna^ — While  the  ordinary  forms  of  l)onign  new 
growth  peculiar  to  bone,  osteoma  and  chondroma,  may  develop  in  the  Ixmes  of 
the  forearm,  much  the  most  interesting  tumors  of  those  bones  are  the  sarcomata. 
The  sarcomata  of  the  radius  and  ulna,  as  is  observed  of  these  new  growths 
in  other  long  bones,  may  originate  in  the  jx^riosteum  or  in  the  cancellous  tissue 
or  medulla.  The  i)eriosteal  sarcomata  are  often  of  the  spindle-celled  type. 
Those  originating  in  the  medulla  of  the  lx>nes  are  often  giant-celled  sarcomata, 
and  in  certain  cases  are  not  of  very  great  malignancy.  The  majority  of  these 
new  growths  are  best  treated  by  amputation  of  the  extremity.  If,  however, 
the  tumor  is  more  or  less  circumscribed  when  seen,  it  is  possible  in  certain 
cases  to  obtain  a  cure  by  resection  of  the  portion  of  bone  affected ;  a  rather  risky 
procedure,  nevertheless. 

SOME  DATA  m  REGARD  TO  THE  EPIPHYSES  OF  THE  LONG  BONES 

The  time  of  the  appearance  and  the  dates  of  union  of  the  epiphyses  of  the 
long  bones  of  the  skeleton  to  their  shafts  are  always  matters  of  great  interest, 
both  in  injuries  and  in  diseases  of  the  bones.  The  author  has  seen  fit  to  add 
a  short  addendum  to  this  chapter  containing  some  of  the  data  relating  to  this 
topic.  The  study  of  the  bones  by  means  of  X-ray  pictures  has,  during  the  past 
years,  thrown  a  good  deal  of  new  light  on  this  subject.  The  most  careful  and 
thorough  work  on  this  topic  has  been  done  by  John  Poland  in  his  book  entitled 
"  Traumatic  Separation  of  the  Epiphyses,"  1898,  although  there  have  been 
other  distinguished  workers  in  the  same  field.  The  data  here  presented  are 
derived  from  the  results  of  Poland's  studies.  The  diagrams  in  relation  to  the 
same  matter  are  from  Merkel  ("  Handbuch  der  topographischen  Anatomic," 
Fr.  Merkel,  vol.  iii,  Part  111,  1906.) 


►  117, — Dirvtt.opjnnrr  or  thb  Boxes  of  the  Uppeb  KIxTREMmr*  ♦  Indicates  the  appearance  of  a 
fTotrr  of  (MftifiaitioD.  t  l^nion  of  an  epiph\'«i.<9.  F,  W,  Fetal  week.  Par<.  Time  of  birth.  F.  M. 
FcUl  month.     /.  Year  of  life.     (After  Merkel.) 
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THE    DATE    OF    THE    APPEARANCE    OF    OSSIFICATION    IN    THE    CHIEF    EPIPHYSES    OF 

THE   LONG   BONES.       (POLAND.) 


At  birth | 


Lower  end  of  femur. 

Upper  end  of  tibia. 

.,  (  Upper  end  of  femur. 

At  one  year ^  t-  t     i.  i 

(  Ijpper  end  of  humerus. 

.  .  1  1    11?  (  Lower  end  of  tibia. 

At  one  and  one  lialf  years ^*.  ,     ., 

*^  (  Lower  end  of  humerus. 

.  ^  ^  (  Ix)wer  end  of  radius. 

At  two  years ^  j.  ,    ^  ^i.  , 

-^  I  Lower  end  of  fibula, 

.  C  Great  trochanter  of  femur. 

^  ^         (  Great  tuberosity  of  Immerus. 

.  ,  .  (  Upper  end  of  ulna. 

At  four  vears •?  r-  j    x  £t.  i 

\  ^  PP^f  f^^d  of  fibula. 

From  five  to  six  years Upper  end  of  radius. 

. .    .  ,  ,  (  Lower  end  of  ulna. 

(  Lesser  trochanter  of  femur. 

Separation  of  tlic  epiphyses  of  the  long  bones  occurs,  according  to  Poland's 
investigations,  in  the  following  order  of  frequency : 

1.  The  upper  epiphysis  of  the  humerus. 

2.  Tlie  lower  epiphysis  of  the  femur. 

3.  Tlie  lower  epiphysis  of  the  radius. 

4.  The  lower  epiphysis  of  the  humerus. 

5.  The  lower  epiphysis  of  the  tibia. 

6.  The  upper  epiphysis  of  the  tibia. 

The  TTppcr  Epiphysis  of  the  Hnmems. — The  upper  end  of  the  humerus  shows 
three  centers  of  ossification.  The  center  for  the  head  appears  at  the  end  of  t^vo 
years;  the  center  for  the  greater  tuberosity  in  three  years;  the  center  for  the 
lesser  tuberosity  in  four  years.  These  three  centers  unite  to  form  the  upper 
epiphysis  of  the  bone  and  are  joined  to  the  shaft,  or  diaphysis,  at  the  twentieth 
year,  as  a  rule,  though  the  union  may  be  delayed  four  years  longer. 

The  Lower  Epiphysis  of  the  Femur. — ^The  lower  epiphysis  of  the  femur  is 
present  at  birth.  It  shows  a  well-advanced  degree  of  ossification  at  the  end 
of  three  years  and  unites  to  the  shaft  at  the  end  of  twenty  years,  although  the 
union  may  be  delayed  for  three  years  more. 

The  Lower  Epiphysis  of  the  Badins. — The  lower  epiphysis  of  the  radius 
appears  in  the  second  year,  and  unites  to  the  shaft  at  tiie  age  of  nineteen  or 
twenty  years. 

The  Lower  Epiphysis  of  the  Hnmems. — The  lower  epiphysis  of  the  humerus 
exhibits  three  centers  of  ossification.  That  for  the  capitellum  appears  in  the 
third  year,  that  for  the  trochlea  appears  at  the  age  of  eleven,  and  that  for  the 
external  epicondyle  appears  at  the  age  of  thirteen.     At  the  end  of  fifteen  years 
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^^,  148. — The  Development  op  the  Bonem  of  the  Lower  Extremity.  ♦  Indicates  the  appear, 
ance  of  a  center  of  ossification,  f  Indicates  the  union  of  an  epiphysis.  F.  W.  Indicates  the  week 
of  fetal  life.  F.  M.  Indicates  the  month  uf  fetal  life.  Part.  Indicates  at  birth.  J.  Indicates  the 
year  of  Ufe.     (After  Merkel.) 
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i  9dmtl.  Epipliyten'92~'98  J. 
^lo.  149. — a.  Ob  innomlnatum  of  a  child  at  birth,     b.  The  same  just  before  the  union  of  the  epiphysis. 
^  AppaAimnee  of  a  center  of  ossification,    f  Union  of  an  epiphy^.     F.  M.  Month  of  fetal  life. 
/,  Year  of  life.     (After  Merkel.) 
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these  bony  centers  unite  to  form  the  lower  epiphysis  of  the  humerus.  This  epi- 
physis unites  with  the  shaft  during  the  seventeenth  year.  The  bony  center 
for  the  internal  condyle  appears  during  the  fifth  year,  and  joins  the  shaft  of  the 
bone  at  the  age  of  eighteen  or  twenty.  The  epiphyseal  line  of  the  lower  humeral 
epiphysis  is  higher  ujx^n  the  outer  side  of  the  l)one  than  upon  the  inner  and 
passes  somewhat  obliquely  inward  and  downward. 

The  Epiphysis  of  the  Lower  End  of  the  Tibia. — The  epiphysis  of  the  lower 
end  of  the  tibia  api>ears  usually  during  the  second  year,  and  unites  with  the 
shaft  of  the  bone  during  the  nineteenth  or  twentieth  years. 

The  Epiphysis  of  the  Tipper  End  of  the  Tibia. — The  epiphysis  of  the  upjier 
end  of  the  tibia  appears  about  the  end  of  the  first  year,  and  unites  with  the 
shaft  from  the  twentieth  to  the  twenty-second  years. 

The  Acromion  Process  of  the  Scapnia. — The  acromion  process  of  the  scapula 
has  a  separate  cpij)hy8is  which  appears  at  the  age  of  about  fifteen  years,  and 
unites  six  or  seven  years  later.  This  epiphysis  includes  the  articular  surface 
for  the  clavicle.  The  epiphysis  joins  the  acromion  posterior  to  the  acromio- 
clavicular joint. 

The  Fibnla. — The  center  for  the  upper  epiphysis  appears  during  the  fourth 
year  of  life  and  unites  at  from  nineteen  to  twenty-five  years.  That  for  the 
lower  end  appears  at  two  years  and  unites  at  from  eighteen  to  twenty-four  years. 


CHAPTER    XV 

INJURIES  OF  THE  WRIST  AND  HAND 

ANATOMICAL   REMARKS 

(Partly  adapted  from  Merkel.) 

It  might  almost  be  said  that  the  arm  and  forearm  exist  merely  for  the  sake 
of  the  hand,  since  without  a  hand  the  arm  and  forearm  are  of  very  little  use  to 
the  individual.  The  complicated  movements  of  the  hand  are  rendered  pos- 
sible only  by  the  perfect  coordination  of  a  large  number  of  muscles  and  by 
numerous  bones  and  joints  connected  to  one  another  by  ligaments,  the  whole 
forming  the  most  perfect  mechanical  instrument  known  to  man.  So  much 
depends  upon  the  hand  that  the  loss  of  a  single  finger,  and  more  especially  of 
the  thumb,  may  render  an  individual  totally  incapable  of  carrying  on  his 
occupation  and  earning  his  living  in  his  accustomed  way.  Though  these  facts 
are  known  to  everyone,  they  are  especially  important  to  the  surgeon,  whose 
duty  it  becomes  to  use  the  greatest  care  and  conservatism  in  the  treatment  of 
injuries  and  diseases  of  this  region. 

Upon  inspection,  a  large  number  of  Interesting  anatomical  landmarks  may 
be  observed  upon  the  hand  and  wrist,  and  by  palpation  many  others  may  be 
felt.  Upon  the  palmar  surface  of  each  finger  are  to  be  observed  three  transverse 
furrows  which  correspond  to  the  individual  joints.  The  thumb,  on  the  other 
hand,  exhibits  but  two.  The  furrow  at  the  bases  of  the  fingers  is  not  exactly 
opposite  to  the  metacarpo-phalangeal  joints,  but  is  placed  distal  to  the  joints 
at  a  distance  of  12  to  15  mm.  The  second,  furrow  lies  exactly  opposite  to  the 
joints  between  the  first  and  second  phalanges.  The  third  furrow  is  not  opposite 
the  second  interphalangeal  joint,  but  lies  from  2  to  3  mm.  nearer  the  hand. 
The  skin  upon  the  palmar  surface  of  the  fingers  is  closely  attached  to  the 
underlying  fat,  and  from  the  arrangement  of  the  columns  of  connective  tissue 
inclosing  the  fat  lobules,  these  being  not  parallel  with  but  perpendicular  to 
the  surface  of  the  skin,  the  tendency  of  infectious  processes  and  abscesses  is  to 
spread  first  into  the  depths  of  the  finger,  whence  they  readily  reach  and  invade 
the  sheaths  of  the  tendons.  Owing  to  the  firm  and  dense  character  of  the  sub- 
cutaneous tissues  on  the  palmar  surfaces  of  the  fingers,  and  owing  to  their 
extraordinarily  rich  supply  of  sensitive  nerves,  which  greatly  exceeds  that  of 
the  skin  of  the  dorsum  of  the  hand  and  fingers,  injuries  which  cause  extravasa- 
tion of  blood  into  the  pulp  of  the  finger,  or  inflammatory  foci  which  cause  tension 

therein,  are  exceedingly  painful. 
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Opjiosite  to  the  intcrplialaiigeal  furrows  the  suhcutaneous  tissues  arc  very 
firmly  attached  to  the  tendon  sheaths,  so  that  inflammatory  processes  in  the 
pulp  of  the  fingers,  causing  swelling,  are  often  accompanied  by  an  increase  in 
depth  of  the  transverse  furrow^s.  Beneath  the  subcutaneous  tissues  of  the 
fingers  lie  the  tendon  sheaths.  Those  of  the  flexor  tendons  of  the  second,  third, 
and  fourth  fingers  begin  o])posite  the  basics  of  the  metacarpal  bones  and  extend 
to  the  bases  of  the  distal  phalanges.  The  tendon  sheaths  of  the  thumb  and 
fifth  fingers  are  more  extensive.  They  reach  into  the  palm  of  the  hand,  usually 
as  far  as  the  radi(K*arj)al  joint,  and  an^  in  close  proximity  to  the  common  tendon 
sheath  of  the  flexor  tendons  in  the  palm.  In  al>out  half  the  cases  they  com- 
municate wuth  it.     In  some  instances  the  tendon  sheath  of  the  fifth  finger  in 


Fig.  150. — Tkndon  Siirathh  of  thf.  Palm. 
a,  h,  c.  Three  common  arrangements,  sec  text.     (Mcrkcl,  after  V.  nosthom.) 


the  j)alm  embraces  also  the  tendons  of  the  fourth  finger,  though  at  tlie  base  of 
the  fourth  metacarj>al  bone  the  flexor  tendons  of  this  finger  receive  a  separate 
sheath.  In  some  cases  the  two  sheaths  mentioned — namely,  for  the  tendons  of 
the  little  finger  and  for  th<»  fourth  finger — communicate.  In  some  cases  they  do 
not.  From  those  arrani!:ements  it  may  be  seen  that  pus  which  forms  in  the 
tendon  sheaths  of  the  thumb,  or  of  the  little  finger,  more  readily  spreads  into 
the  depths  of  the  palm,  finally  to  involve  the  common  tendon  sheath  of  the 
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flexor  tendons  at  the  wrist,  and  so  to  reach  the  forearm,  than  do  inflammations 
of  the  tendon  sheaths  of  the  second  and  third,  sometimes  of  the  fourth  fingers. 

The  skin  of  the  back  of  the  hand  is  quite  thin  and  lies  in  close  proximity 
to  the  finger  joints,  so  that  incised  and  punctured  wounds  over  the  finger  joints 
upon  the  dorsum  of  the  hand  need  not  be  very  deep  to  penetrate  into  the  sjTiovial 
sacs.  The  skin  of  the  back  of  the  hand  contains  numerous  hair  follicles  and 
sebaceous  glands.  The  skin  on  the  palm  of  the  hand  and  palmar  surfaces  of 
the  fingers  contains  none.  Hence  superficial  skin  infections  are  rather  more 
common  upon  the  back  than  on  the  front  of  the  hand. 

The  extensor  tendons  of  the  fingers  are  plainly  visible  lying  beneath  the 
skin  as  flat  bands.  They  are  connected  one  with  the  other  by  broad  fibrous 
bundles,  so  that  their  division  is  not  followed  by  marked  retraction,  as  is  the 
case  with  the  flexor  tendons.  The  tendon  sheaths  of  the  extensor  tendons  do 
not  reach  as  far  distally  as  do  the  flexor  sheaths.  The  extensor  tendon  of  the 
fifth  finger  possesses  a  sheath  of  its  own,  which  l)egins  nearly  opposite  the 
radiocarpal  joint  and  extends  distally  a  little  beyond  the  middle  of  the  fifth 
metacarpal  bone.  The  common  extensor  tendons  of  the  second,  third,  and 
fourth  fingers,  as  well  as  the  tendon  of  the  extensor  indicis,  possess  a  common 
sheath,  with  prolongations  toward  the  fingers,  which,  however,  do  not  reach  far 
l)eyond  the  bases  of  the  metacarpal  bones.  The  prolongation  for  the  fourth 
finger  reaches  farthest,  that  for  the  index  finger  stops  short  of  the  base  of  the 
third  metacarpal  bone.  The  tendon  of  the  extensor  longus  pollicis  possesses 
a  sheath  which  extends  from  just  above  the  wrist  down  nearly  to  the  middle 
of  the  metacarpal  bone  of  the  thumb.  It  may  communicate  with  a  small  com- 
mon sheath  of  the  radial  extensors  of  the  wrist,  though  usually  it  does  not. 
The  other  tw^o  extensors  of  the  thumb  possess  a  sheath  in  common  with  separate 
prolongations  upon  each.  Inasmuch  as  the  extensor  tendons  do  not  lie  free  in 
their  sheaths,  but  are  each  more  or  less  bound  to  the  sheath  wall  by  a  mesotenon, 
and  since  the  sheaths  are  far  less  extensive  than  those  of  the  flexors,  they  are 
less  important  as  avenues  for  the  spread  of  pyogenic  infections  than  is  the  case 
with  the  flexor  tendons;  nor  are  wounds  as  common  upon  the  dorsal  as  upon 
the  ventral  surface  of  the  hand. 

The  normal  movements  of  the  fingers  vary  to  some  extent  in  different  indi- 
viduals. At  the  metacarpo-phalangeal  joints  voluntary  flexion  is  possible  as  far 
as  a  right  angle,  and  extension  to  a  degree  which  varies  considerably  in  different 
cases. 

Usually  fairly  marked  hyperextension  is  possible.  In  the  interpha- 
langeal  joints  voluntary  extension  is  rarely  possible  beyond  a  straight  line, 
though  it  may  be  increased  by  practice.  In  the  terminal  joints  of  the  fingers 
flexion  to  a  right  angle  is  the  limit  of  motion.  The  thumb  exliiliit.^  (lif  tnu^t* 
complex  and  varied  movements  and  its  loss  entails  a  degree  of  disability  micli 
that  for  working  purposes  the  hand  becomes  almost  useless.  The  power  uf 
opposing  the  thumb  to  the  individual  fingers  is  one  which  tnnkef?  tlm  ItntTiMTi 
band  an  instrument  capable  of  an  extraordinary  range  of  usefulness,  luul  tUh 
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power  being  lost,  the  hand  becomes  a  merely  j)rehensile  organ,  and  not  a  very 
perfect  one  at  that.  The  skin  of  the  palm  of  the  hand  is  quite  firmly  attached 
to  the  palmar  aponeurosis.  This  is  well  showTi  by  the  puckering  of  the  skin 
which  occurs  in  Dupuytren's  contraction  of  the  palmar  fascia.  (See  below.) 
Upon  either  side  of  the  palm  and  below  the  wrist  there  is  an  eminence,  the 
thenar  and  hypothenar  eminences,  respectively.  Between  them,  bounded  below 
by  the  bases  of  the  fingers,  is  a  hollow,  or,  in  a  narrower  sense,  the  palm  of  the 
hand.  The  depression  is  more  marked  in  muscular,  well-nourished  individuals 
and  upon  flexion  of  the  fingers.  The  ulnar  prominence  reaches  somewhat  higher 
toward  the  forearm  than  that  upon  the  radial  side. 

Anatomicat.  Landmarks  in  the  Vicinity  of  the  Wrist 

The  two  most  useful  bony  landmarks  of  the  wrist  are  the  styloid  processes 
of  the  radius  and  of  the  ulna.  The  styloid  process  of  the  radius  is  readily  felt 
if  one  palpates  toward  the  wTist  upon  the  metacarpal  bone  of  the  thumb.  The 
styloid  process  of  the  radius  extends  from  a  quarter  to  half  an  inch  lower  thau 
that  of  the  ulna.  The  changed  relations  of  this  process  in  Colles's  fracture 
have  already  been  noted.     (See  Fracture  of  the  Lower  End  of  the  Radius.) 

On  account  of  the  greater  projection  of  the  styloid  process  of  the  radius 
downward,  abduction  is  less  extensive  than  adduction  of  the  wrist  and  hand. 
The  rounded  prominence  of  the  lower  end  of  the  ulna  is  visible  and  palpable 
upon  the  ulnar  side.  The  prominence  becomes  more  marked  in  flexion  of  the 
wrist  and  varies  also  among  different  individuals,  being  so  marked  in  some  that 
one  might  think  the  bone  was  dislocated.  Upon  the  front  of  the  w^rist  at  its 
junction  with  the  forearm  may  be  observed  several  transverse  creases  in  the 
skin.  The  lowest  and  lx*st  marked  of  these  passes  across  the  wrist  at  a  distance 
of  about  half  an  inch  below  the  radiocarpal  joint  (Tillaux).  If  a  line  is  drawn 
continuing  this  crease  across  the  dorsum  of  the  hand,  it  will  cross  the  neck  of 
the  OS  magnum  in  the  line  of  the  third  metacarpal  bone.  ^Vlien  the  w^rist  is 
extended  a  depression  exists  at  this  point.  When  flexed  it  is  changed  into  a 
prominence,  the  head  of  the  os  magnum.  This  crease  on  the  front  of  the  wrist 
indicates  the  upper  border  of  the  annular  ligament  and  corresponds  also  to  the 
level  of  the  lower  border  of  the  yx)sterior  annular  ligament.  In  fracture  of  the 
lower  end  of  the  radius  a  slight  depression,  which  normally  exists  at  the  bases 
of  the  thenar  and  liypotlienar  eminences,  becomes  much  more  marked  and  is 
considered  a  valuable  diagnostic  sign  of  this  injury  (Tillaux). 

About  and  below  the  point  where  the  flexor  carpi  radialis  tendon  crosses  the 
lower  skin  crease,  a  bony  ridge  can  be  felt,  formed  by  the  tubercle  of  the  scaphoid 
and  the  ridge  of  the  trapezium.* 

Upon  the  ulnar  side  on  the  front  of  the  wrist  at  the  base  of  the  hypothenar 
eminence  can  be  felt  as  a  rounded  nodule  the  pisiform  bone.     By  grasping  it 

*  Woolsey,  *' Applied  Surgical  Anatomy,"  p.  188. 
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between  the  finger  and  the  thumb  it  can  be  moved  a  littlo  in  its  articulation 
frota  aide  to  side.  If  the  wrist  be  flexed,  tbere  may  be  felt  quite  plainly  Ijelow 
the  head  of  the  ulna  nt>on  the  dorsum  of  tlie  band  a  bony  prominence,  the 
cnneiform  l>one. 

Upn  the  radial  side  of  the  front  of  the  wrist  between  the  tendons  of  the 

flpsor  earjji  radialis  and  the  hraehio-radialis  can  be  felt  the  radiiil  arterw     Tt  is 

L     liere  that  the  pulse  is  taken  and  tlial  the  educated  toueh  may  determine  with 

H    some  degree  of  accuracy  the  genera!  condition  of  the  arterial  system — i,  e.,  high 

Mnd  low  tension,  the  presence  of  arteriosclerosis,  etc.     The  artery  is  here  very 

superficial  and  is  readily  wounded.     To  the  ulnar  side  of  the  tendon  of  the 

flexor  carpi  radialis  lies  the  median  nerve,  which  is  here  quite  superficial, 

being  covered  only  by  the  deep  fascia ;  it  is  here,  as  has  already  been  stated, 

rerv  frequently  wounded.     If  the  wrist  is  moderately  flexed   and  the  flexor 

muscles  of  the  forearm  Ix?  put  upon  tlie  stretch,  wliilc  tlie  thenar  and  hypothenar 

erriLineDces  are  caused  to  approach  one  another,  a  prominent  tendon  eauaea  a 

rirl^jp  |#pneath  the  skin — it  is  the  palmaris  luu^ns.     The  me<lian  nerve  may  lie 

directly  l)ehind  this  tendon.      In  some  cases  tbe  nui^sfde  is  wanting.     On  the 

iilxiar  side  of  the  front  of  the  wrist  the  tendon  of  the  flexor  carpi  iduaris  may 

l*^   readily  traced  to  its  attachinent  upnn  the  jiisifijrm  brme.     It  may  be  made 

•tticnfP  prominent  by  slight  flexion  of  ttie  wrist.  To  the  radial  side  of  this  tendfm 
li«?*  the  ulnar  nerve  and  the  accomjuinying  ulnar  artery.  The  nerve  lies  a  littlo 
«lc**[ii^r  than  the  artery  and  tu  its  ulnar  side,  Tlie  iktvo  is  often  wrmmh^d  in 
^bi?  HtuatioB*  The  artery  and  nerve  lie  roV4Ted  hy  I  lie  two  layers  of  the  deep 
*«4«('ia,  hut  Ix^come  suin^rficial  h*  the  deejHT  layer  just  below  and  ]>ass  in  front 
B^^  the  anterior  annular  ligament. 

If  the  thiunb  be  extended  and  abductedj  kee]nng  it  as  nearly  as  pissihlc  in 

thf«  plane  of  the  palm,  a  de(>ression  may  be  ol>s<*rved  just  above  the  hase  of 

^  tli^  metacarpal  Vme  of  the  thumb,  below  and  to  the  ulnar  side  of  the  styloid 

T'T'oeess  of  the  radius.    Tliis  depression  is  bounded  by  two  ridgt^s,  upon  the  ulnar 

P®>*le,  hy  the  tenilon  of  the  extensor  longus  pollieis,  and  upm  the  radial  side 
^>'the  tendons  of  the  extensor  of  the  metacarpal  bone  of  the  thumb  and  of  the 
^xteaiwjr  brevia  pollicis.  This  depression  is  soniewbat  triangular  in  shape,  with 
^m  *ts  |iaa(>  tlircK'ted  ujnvard,  and  coiistilntes  what  has  already  Imx^h  mentioned  clse- 
V  ^'i>ere — the  anaimniml  snuff ho2\  The  flof>r  of  this  space  contains  the  radial 
ftrti^  in  its  passage  from  just  Ixdnw  the  styloid  process  of  tlic  radius  to  the 
^*^t  interosseous  s|)a<*e  ujKtn  the  dorsum  of  the  hand,  crossing  in  its  course  the 
^****Jjhoid  bone  and  the  trat>t^ziiim.  Branches  of  the  radial  nerve  cross  the  space 
^^Ptically  and  are  here  siipcrficiaL 

rpon  the  back  of  the  radius  there  exist  six  grooves  for   the  passage  of 

^^ti<Ions,  which  are  converted  into  canals  by  the  posterior  annular  ligament 

*fw  ^leaths  of  these  tendons  have  already  been  ^leseribed.     Tlie  onlcr  of  tlie 

Jons  np>n  the  Irnck  nf  the  wrist  proceeding  from  the  tendon  irf  the  extensor 

ipis  pollicis  toward   tlie  ulnar  side  is,   extensor  communis  digit  or  uni    and 

^'ttensor  indieis,  extensor  minimi  digiti,   and   lastly  extensor  carpi   ulnaris. 


F(o.  15L — Ttik  Auterics  of  thk  Palmar  Sttrfack  or  the  IIani)  Phepaheo  in*  SufERtifp 
(ji'TWAKiJ  Form  of  the  Hand  vpos  an  X-ray  Picrunii  or  A  Hand  witu  thjc  Ahtkbies  In, 
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There  are  three  i)rincipal  furrows.  Beginnmg  at  the  wrist  a  furrow  passes 
downward  in  a  curve  to  the  radial  side,  embracing  the  thenar  eminence.  The 
furrow^  is  rendered  deeper  by  adduction  of  the  thumb.  It  ends  at  the  radial 
border  of  the  palm  opposite  the  lower  end  of  the  metacarpal  bone  of  the  index 
finger.    A  second  furrow  starts  where  the  first  ends  and  passes  obliquely  ulna- 


ilftrr.  HIM, 


Lig.  pdlm..irann.  »ub 
Fig.  152. — The  Palmar  Aponeurosis,  Palmar  Fascia.     (After  Merkel.) 


ward  and  a  little  upward,  to  end  at  the  edge  of  the  hypothenar  eminence.     The 
third  and  most  distal  furrow  begins  at  the  ulnar  border  of  the  hand  at  the  base 
of  the  little  finger  and  extends  transversely  radialward,  to  end  above  the  inter- 
space between  the  second  and  third  fingers.     The  second  fold,  opposite  to  the 
middle  of  the  third  metararpal  bone,  is  just  distal  to  the  lowermost  portion  of 
the  superficial  palmar  arch.     (See  Fig.  151.)     The  third  fold  corresponds  very 
nearly  with  the  level  of  the  necks  of  the  metacarpal  bones;  just  below  it  the 
palmar  fascia  divides  into  its  digital  processes.     The  bases  of  the  first  and  fifth 
metacarpal  bones  are  readily  palpated  upon  the  dorsum  of  the  wrist.     A  line 
joining  these  two  bony  points  indicates  the  level  of  the  carpo-metacarpal  articu- 
lations.    The  line  is  slightly  concave  downward.     If  the  fingers  are  flexed,  the 


336 


INJURIES   OF   THE   WRIST   AND   HAND 


knuckles,  indicating  the  position  of  the  lower  ends  of  the  metacarpal  bones, 
become  prominent.  By  pali)ation  with  the  index  finger  the  borders  of  the 
bases  of  the  first  i)halang(»s  may  be  felt.  They  indicate  the  lines  along  which 
incisions  must  be  made  to  ojx?n  the  metacarpo-phalangeal  joints. 

The  very  dense  character  of  the  subcutaneous  tissues  of  the  palm  and  the 
firm  imion  bc^tweon  them  and  the  skin  prevents  any  very  extensive  swelling  or 

edema  in  this  region,  and,  as  has 
already  been  mentioned,  these 
same  characters  determine  the 
tendency  of  pyogenic  foci  to  bur- 
row into  the  depths  of  the  palm 
before  spreading  laterally,  as 
they  are  then  readily  able  to  do. 
Upon  the  dorsum  of  the  hand 
the  skin  is  movable  and  lax  and 
wounds  here  gai>e  much  more 
than  upon  the  palm.  Here  ex- 
tensive swelling,  ecchymosis,  and 
edema  are  very  common.  Large 
venous  trimks  are  visible  ujxm 
the  back  of  the  hand.  They  do 
not  exist  in  the  palm.  The  lym- 
phatics of  the  palm  are,  however, 
very  abundant. 

The  Pahnar  Fascia. — A  tri- 
angular-shajx^d  mass  of  dense 
fibrous  tissue  occupies  the  sul)- 
cutaneous  level  of  the  palm.  It 
is  attached  above  to  the  anterior 
annular  ligament  and  to  the  ten- 
don of  the  palmaris  longus.  (See 
Fig.  152.)  It  spreads  out  fan- 
wise  below,  where  it  divides  into 
four  bundles  or  slips,  which  are 
united  to  the  tendon  sheaths  of 
the  fingers  and  send  numerous 
prolongations  into  the  skin.  The 
vessels  and  nerves  for  the  fin- 
gers emerge  through  the  sjiaces 
formed  by  the  divisions  of  the 
palmar  fascia. 

A  jx'culiar  contracture  of  the  palmar  fascia,  known  as  Dupuytren's  con- 
TRACTUKE,  occurs,  usuallv  in  middle-aged  or  elderly  men.  It  involves  in  tlie 
larger  number  of  cases  the  fascia  passing  to  the  fourth  and  fifth  fingers.     The 


Tendons  and  Tkndon  Siikatiis  of  the  Back 
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condition  may  eventuate  from  trauma,  but  in  many  cases  no  cause  can  be 
assigned  for  it  The  contraction  is  slowly  progressive  and  causes  flexion  of  the 
first,  later  of  the  second  phalanges  upon  the  palm.  The  skin  over  the  affected 
area  becomes  puckered  and  raised  into  ridges,  vertical  in  direction.  These  may 
be  seen  and  felt  as  hard  cords  beneath  and  attached  to  the  skin.  The  flexor 
tendons  are  not  involved.  Operative  cure  is  sometimes  possible  by  dissecting 
out  completely  the  contracted  fascia.  In  about  half  the  cases  the  disease  is 
bilateral.  In  2G3  cases  collected  by  Keen  and  Nichols  the  affection  was  located 
as  follows: 

Thumbs 12 

Forefingers   21: 

Middle  fingers  93 

Ring  fingers 249 

Little  fingers 19-1 

The  signs  and  symptoms  of  the  disease  are  so  characteristic  that  they 
scarcely  require  further  mention.  The  presence  of  the  hard  nodules  and  cords 
in  the  palm  connected  with  the  fingers,  the  ability  to  flex  the  affected  fingers 
with  ease,  but  inability  to  extend  them  completely  on  account  of  the  dense 
connective  tissue  binding  them  to  the  palm,  the  extreme  chronicity  of  the  process, 
the  absence  of  spontaneous  pain,  all  render  the  diagnosis  quite  simi)le. 

The  arrangement  of  the  palmar  fascia  is  quite  important  in  relation  to  the 
spread  of  infectious  processes  of  the  palm.  The  following  description  is  quoted 
from  Woolsey :  * 

Laterally  the  palmar  fascia  is  continued  as  a  thinner  layer  over  the  thenar  and 
hypothenar  eminences.  A  fibrous  membrane  connects  the  deep  surface  of  the 
palmar  fascia,  on  each  side  of  the  central  portion,  with  the  interosseous  fascia 
covering  the  palmar  interossei.  In  this  way  two  lateral  (thenar  and  hypothenar) 
and  a  central  compartment  are  formed.  Suppuration  commencing  in  any  of  these 
spaces  may  be  limited  to  that  space  for  a  time,  but  the  membranous  septa  are  thin 
and  may  soon  yield.  The  central  compartment  is  continuous  alx)ve,  beneath  the 
annular  ligament,  and  along  the  flexor  tendons,  with  the  wrist  and  forearm.  It 
is  continuous  below  with  the  sheaths  of  the  flexor  tendons  and  the  three  intervals 
l)etween  the  digital  slips  of  the  fascia  which  correspond  to  the  webs  between  the 
fingers.  Hence  pus  in  the  central  compartment  of  the  palm  makes  its  way  up 
into  the  forearm  or  down  along  or  between  the  fingers.  The  resistance  offered  by 
the  palmar  fascia  is  so  firm  that  rather  than  perforate  it,  pus  makes  its  way 
through  the  interosseous  spaces  to  the  dorsum,  though  this  course  is  resisted  by  a 
layer  of  fascia  covering  the  deep  palmar  arch  and  the  interossei  muscles.  This 
fascia  joins  the  membranes  separating  the  central  compartment  of  the  palm  from 
the  thenar  and  hypothenar  compartments  in  front  of  the  third  and  fourth  meta- 
carpal bones  respectively. 

*  Woolaey,  "Applied  Surgical  Anatomy,"  loc.  cU.,  pp.  19o  and  196. 
23 
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FtQ.   154, — ^T«B  STiPERrtcrAL  BLoop-vivssEi.a,  Tentjons,  Tendon  Shilaths,    and  MtrsTtisft  < 
Palm  of  Tut:  IIasi>,  Tootmcii  with  tjie  Median  anh  Ulnar  Nerves.     (Afti?r  Merkel 

palmar  fascia  into  the  deep  striietiires  of  the  han*!.  1  have  seen  sueli  iufec 
of  the  moat  serious  eliaraeter,  take  place  through  a  su^ierfieial  blister  n 
palm,  produced  hv  contmnonij  trauma,  as  from  hard  and  itBaeeiisromed 
with  the  hand.     When  the  infection  occurs  beneath  or  spreads  to  the  sulij 
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I        structures,  the  extension  of  the  inflammation  may  be  to  the  fingers,  but  it  is 
'        much  more  commonly  to  the  tendon  sheaths  of  the  palm,  thence  to  the  common 
tendon  sheaths  of  the  flexor  tendons  at  the  wrist  and  so  beneath  the  annular 
ligament  to  the  forearm. 

In  making  incisions  in  the  palm  for  the  evacuation  of  pus,  or  for  other 
reasons,  the  incision  should  be  made  in  a  vertical  direction,  to  avoid  injury  of 
the  tendons  and  the  digital  nerves.  The  palmar  arches  should  be  avoided,  if 
possible;  their  division  during  an  operation  for  palmar  abscess  may  be  a 
troublesome  accident.  The  position  of  the  palmar  arches  with  reference  to 
one  another,  to  the  bones  and  to  the  folds  of  the  palm,  is  well  shown  in  Fig.  151, 
from  Merkel. 

The  positions  of  the  palmar  arches  are  as  follows :  ^ 

The  Fuperficial  palmar  arch  lies  beneath  the  palmar  fascia  and  superficial  to 
fHe  flexor  tendons.  Its  course  is  represented  by  a  line,  slightly  convex  downward, 
eonimencing  at  the  radial  side  of  the  pisiform  bone  and  crossing  the  palm  in  line 
-with  the  palmar  aspect  of  the  thumb,  when  abducted  at  riglit  angles  with  the 
index  finger.  This  line  should  be  avoided,  if  possible,  in  incisions  in  the  palm. 
The  deep  arch  lies  about  one  half  inch  nearer  the  wrist,  in  front  of  the  bases  of 

tVie  metacarpal  bones,  and  beneath  the  deep  or  interosseous  fascia.    It  is  nearer  the 

dorgal  than  the  palmar  surface  and  is  more  liable  to  injury  from  the  former  aspect. 

The  bifurcation  of  the  digital  arteries  occurs  about  one  half  inch  above  the  webs 

of  the  fingers. 

The  very  varied  movements  of  the  hand  as  a  whole  are  partly  accomplished 
^t  the  wrist-joint  and  are  rendered  more  free  by  the  movements  at  the  medio- 
^arpal  joint.  The  strongest  ligament  of  the  wrist-joint  is  the  anterior  one,  by 
'^hich  hyperextension  is  limited.  The  dorsal  ligament  of  the  wrist  is  thin  and 
liot  very  strong.  In  disease  of  the  wrist-joint  accompanied  by  an  exudate,  the 
s^Tiovial  membrane  may  sometimes  be  felt  bulging  between  the  extensor  tendons. 
Such  bulging  can  be  demonstrated  on  the  cadaver  by  injecting  the  wrist-joint. 
Ganglion  of  the  wrist  arises  in  some  instances  from  a  hernia  of  the  synovial 
'^fnibrane  of  the  joint,  forming  a  small  sac  upon  the  dorsum  of  the  wrist  near 
^he  radial  side,  which  at  first  communicates  with  the  joint,  but  later,  in  most 
^*^,  becomes  shut  off  therefrom.  Ganglia  may,  however,  in  certain  cases  arise 
^^^m  the  tendon  sheaths.     (See  below.) 

INJURIES   OF   THE    WRIST   AND    HAND 

By  blows  and  falls  upon  the  hand,  various  sul>cutaneous  injuries  may  be 
P^uced,  which  are  generally  grouped  under  the  head  of  contusions  and  of 
distortions,  or  sprains  of  the  several  joints.  They  are  atten^h^l  by  pain,  by 
'Celling,  and  sometimes  by  ecchymosis,  and  by  limitatirm,  or  temporary  loss 


*  Woolsey,  "Applied  Anatomy,"  loc.  cit.,  p.  197. 
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of  function  in  certain  joints,  in  the  wrist  or  hand,  and  may  be  associated  with 
stretching  or  partial  rupture  of  ligaments.  Very  rarely  are  tendons  actually 
ruptured  by  subcutaneous  injuries,  unless  the  violence  has  been  so  extreme  as 
to  produce  fractures  of  the  bones,  or  dislocations  of  the  joints. 

In  examining  injuries  of  the  hand  and  wrist,  the  surgeon  should  be  ex- 
tremely cautious  about  making  a  diagnosis  of  a  mere  contusion  or  sprain.  In 
an  enormous  number  of  cases  erroneous  diagnoses  have  been  made,  in  the 
presence  of  fractures,  notably  of  the  lower  end  of  the  radius,  sometimes  of  the 
metacarpal  or  carjial  bones,  or  of  dislocations.  Generally,  the  part  which  has 
borne  the  brimt  of  the  injury  will  show  the  most  definite  signs  and  sympt<ims. 
If  ligaments  have  l)een  strc»tclied  or  torn,  motions  which  put  such  ligaments 
upon  the  stretch  will  be  more  painful  than  others.  There  will  he  more  swelling 
and  more  ecchymosis  in  cases  of  contusion  in  the  vicinity  of  the  part  which  has 
been  most  seriously  injured. 

The  functions  of  tlie  several  joints  should  be  tested  with  great  care.  The 
hand  should  be  examined  for  loss  of  sensibility,  indicating  injury  to  nerve 
trunks.  Poinfs  of  extreme  localized  tenderness  over  bones  should  always  make 
the  surgeon  susjHH?t  the  ])resence  of  fracture.  His  suspicions  will  often  ho 
verified  by  an  X-ray  examination.  Where  the  slightest  doubt  exists  the  injury 
should  be  treated  as  a  fracture.  The  functions  of  the  various  muscles  moving 
the  wrist,  hand,  and  lingers  sliould  be  tested  with  care,  since  though  ruptures 
of  tendons,  or  the  tearing  of  tendons  away  from  their  bony  attachments,  are  rare 
injuries,  they  are  serious,  or  may  he  so,  when  they  do  occur. 

When  the  extensor  tendon  of  a  finger  is  torn  away  from  its  attachment  to 
the  dorsal  surface  of  the  last  plialanx,  a  peculiar  condition  is  produced,  some- 
times known  as  *^  mallet  fingery^  or  "  drop  fnger^  I  have  seen  it  in  several 
instances  after  falls  upon  the  hand  and  fracture  of  one  or  other  of  the  metacarpal 
bones,  notably  the  fifth.  In  a  good  many  cases,  however,  the  degree  of  violence 
producing  the  injury  has  been  slight  and  the  patient  may  suffer  but  little  pain. 
If  he  be  one  who  is  not  in  the  habit  of  using  his  fingers  for  fine  work,  the  injury 
may  be  neglected.  The  symptoms  are,  loss  of  power  to  extend  the  terminal 
plialanx  of  tlie  finger.  The  last  phalanx  droops,  and  cannot  he  actively,  though 
readily  enough,  passively  extended.  A  minute  fragment  of  bone  may  be  torn 
away  with  the  tendon.  The  treatment  is  to  suture  the  tendon  to  the  periosteum 
of  the  phalanx. 

Rupture  of  the  flexor  tendons  is  very  much  more  rare.  The  rupture  occurs 
at  the  attachment  of  the  tendon  to  the  tenninal  phalanx.  The  symptoms  are, 
loss  of  ability  to  flex  the  terminal  phalanx  of  the  finger,  usually  also  pain. 
Since  the  tendon  is  apt  to  retract  markedly,  it  may  be  troublesome  to  find. 
I?u])ture  of  the  long  extensor  of  the  thumb  has  already  been  mentioned.  Dis- 
l(X*atioii  of  tendons,  exc(»])t  as  a  complication  of  disbx^ation  of  the  bones,  to  be 
mentioned  later,  is,  as  has  already  been  stated,  a  very  rare  injury. 
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Division  op  the  Tendons  in  Open  Wounds 


I 


These  injuries  have  already  Leen  nieiitioned  in  sevenil  plnees  in  tliis  l>ook, 
Tlieir  recognition  anil  proper  treatmont  are,  however,  so  important  for  the  in- 
dividual that  the  tojiic  will  perhaps  l>ear  some  repetition.  Tendons  niaj  be 
divided  in  incised,  stab,  or  punctured  wounds,  and  tliey  may  also  he  ruptured 
or  destroyed  by  Idunt  violence,  as  in  macliincry  accidents.  The  dia^njosia  of 
division  of  tendi>ns  is  to  be  made  by  insjKM-tion  of  the  wound  under  projier 
precautions  and  by  loss  of  funetif>n  in  tlie  purls  normally  moved  by  the  tendon, 
W hile  the  conditions  are  of  easy  recnii^nitinn  in  ni*jst  inslaiiees,  it  is  surjvrisin^ 
hoTV  often  one  sees  iudiviihnds  who  have  had  an  incised  wound  of  a  finger,  or 

■  even  of  the  wrist,  which  has  l)een  sntured  without  attention  to  divided  tendons. 

~  Ixx  regard  to  the  diagnosis  there  is 
but  little  to  be  said  in  addition  to 
v*-bat  has  preceded  in  speaking  of 
tli^  foreann.  Careful  inspection  of 
th^  around  and  careful  examination 
*«  to  the  function  of  the  various 
**^iwelo8  and  tendons  are  necessary 
*<>T  a  diagnosis,  and  these  must,  of 
^^■^ttne,  be  accompanied  by  a  com- 
I^^tent   knowledge    of    the    normal 

t^Hatomy  and  function  of  the  mus- 
^l«s.  (See  Injuries  of  the  Fore- 
ana.) 

-PmcTtTKES  OF  TnE  Carpal  Bones 

^  Since  the  advent  of  the  X*rays, 

tie  rei*ognition   of  these   fractures 

'li^  been    simplified*    and    wliereas 

fcrmerly  regarded  as  rare,  they  are 

**<*w  known   to  Im?   fairly  common. 

^  is  the  case  witli  must  other  frac- 
^ifeft,  ihey  occur  with  greater  fre- 
qiiency  in  men  than  in  women  and 
^I'U'ing  the  most  active  decades  nf 
^tnbood.  They  occur  most  often 
fr*im  falls  npm  the  hand,  and  the 
^^lence  is  usually  received  when  the 
^M  is  in  a  position  of  dorsal,  or 

TBfdy  of  palmar  flexion,  sometimes 

conibined  with  abduction  or  adduc-      ^''^^  i5n,^FH.cTUBE  of  the  cahpaj.  scAPMorD  m 

.  ,  A  Male  AntTLT.    X-ravbv  the  author,    (Author  a 

"OH  and  sometimes  with  a  twist-  collection.) 
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ing  strain.  Injuries  to  the  carpal  bones  may  be  associated  with  Colles's  frac- 
ture, with  fractures  of  the  metacarpal  bones,  notably  that  of  the  thumb,  or 
with  dislocations  of  the  wrist,  or  of  other  carpal  bones.  The  most  complete 
data  upon  the  subject  were  published  in  the  Annals  of  Surgery,  May,  1905, 

by  Codman  and  Chase.  I  am 
indebted  to  them  for  many  of 
the  data  contained  in  this  sec- 
tion. 

Fractures  have  been  observed 
in  all  of  the  carpal  bones  in  the 
following  order  of  frequency: 
Scaphoid,  semilunar,  pisiform, 
OS  magnum,  trapezium,  trape- 
zoid, unciform,  and  cuneiform. 
Fractures  of  the  Carpal 
Scaphoid. — The  scaphoid  is 
more  often  fractured  than  the 
other  carpal  bones.  The  injury 
is  caused  most  often  by  falls 
upon  the  wrist,  when  the  hand 
is  in  the  position  of  dorsal  flex- 
ion, rarely  in  palmar  flexion. 
As  a  rule,  the  line  of  fracture 
passes  through  the  middle  of 
the  bone.  (See  Fig.  155.) 
The  symptoms  are,  following  a 
fall  upon  the  extended  wrist, 
pain,  swelling  of  the  radial  half 
of  the  wrist,  and  limitation  of 
motion  in  the  wrist-joint.  Ex- 
tension is  more  limited  and 
much  more  painful  than  flex- 
ion. The  effort  to  extend  the 
wrist  is  followed  by  a  spasm 
of  very  sharp  pain.  There  is 
always  tenderness  on  pressure  over  the  fractured  bone  at  the  bottom  of  the 
anatomic  snuffbox.  The  patient  may  have  been  treated  for  a  sprain  of  the 
wrist ;  after  a  few  wrecks  it  is  observed  that  while  the  pain  and  limitation  of 
motion  have  diminished  to  a  certain  extent,  the  wrist  still  remains  quite  stiff, 
somewhat  swollen,  and  the  motions  of  extension  and  abduction  of  the  hand  at 
the  wrist-joint  continue  to  be  very  painful.  The  examination  will  show  that 
the  styloid  processes  of  the  radius  and  ulna  retain  their  normal  relations. 
Upon  attempting  to  make  passive  extension  of  the  wrist-joint,  the  patient  will 
complain  of  unbearable  pain.     The  radial  half  of  the  wrist  usually  appears 


FiQ.  166. — X-RAY  Picture  op  a  Normal  Adult  Wrist, 
Female.     (Author's  collection.) 
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:»llen,  or  at  least  thicker  tlmn  nonnnl.  Pressure  over  the  scaphoid 
bone  will  elicit  extreme  pain  and  tenderness.  The  diagnosis  is  to  be  confirmed 
by  the  X-rays  and  host  by  stercoscnpic  X-niy  pictures.  The  marked  limitation 
of  motion  may  retnain  after  fnictiires  of  the  .^cajilioid,  and  if  it  d<x\-;  not  improve 
ait  the  end  of  two  or  tliree  months,  it  is  considprt'd  \vi,se  to  remove  the  loose 
bony  fragment,  iuasninch  as  in  muuy  eiises  it  doe?s  nnt  unite  with  thr"  other,  its 
Lloc»d  supply  having  hwn  shnt  ntT.  Onr*  nf  tlie  most  markt  d  aufj  prrsislrnl  airpis 
of  fradure  of  the  scaphoid 

tenderness  over  tlie  l)t>ne 

tlje  bottom  of  the  ana- 
tomic snuffbox,  and  such 
tenderness  may  persist,  as 
recorded  by  Codman  and 
Chase,  for  years  after  the 
injury.  Another  pnint 
w  h  i  ch    Cm]  m  a  n    eon  s  i  <  h*  re  d 

•  important  in  the  diagnosis 
ifi  the  presence  of  marked 
effusion  into  the  tendon 
sheaths  of  the  extensor 
^  e«jpi  radial  is  longior  and 
or^vior  and  extensor  secim- 

»^i  intemodii  pollieis.  Thir^ 
^flfugjon  may  be  so  marked 
*>«  lo  give  the  sign  of  flue- 
triiation,  in  a  tense  swelling 
"^liich  appears  over  the  ra- 
dial half  of  the  wTist-joiut 
'>I)Oii  its  dorsal  surface. 
I  The  persistence  of  the  limi- 
tation of  motion  and  of  the 
todemesa  has  in  certain 
^•»w  led  to  the  diagnosis 
*i  tuWreulosis  of  the  wrist, 
'>f  of  i  beginning  arthritis 
Jrfornians,     The  history  of 

^  injury,  with  the  characteristic  symptoms  following  it,  and  tlie  X-rays  wonld 
'^ally  suffice  to  eliminate  these  conditiuns.  Fracture  of  the  scaphoid  may  be 
•<5(?oujpanied  by  fonvard  or  hackward  dislrHi-atirfn  n{  the  inner  fragment. 

Fractures  of  Uie  other  carpal  iHaies  art-  extremely  rare.  They  have  nsnally 
follo^»e*d  injuries  produced  Ijv  great  degri^s  of  violence.  Tlio  tliagnosis  is  to 
'^laaile  by  die  history  of  an  injury,  hy  liK^alize<l  pain  and  tenderness,  by  limita- 
tion of  morion  in  the  hamls  and  wrist,  more  fn-  less  marked,  and  hy  X-ray 
JuctureB. 


Fig,     157- FRAClLHt    ttt     iHfc    t'Alil'Af.    rfCAJ'H*>ll>. 

(C4v$e  or  Dr.  Wm,  A*  Dowtie».) 
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Dislocations  of  the  Cakpal  Bones 

With  the  excei)tion  of  the  semilunar  bone,  isolated  dislocations  of  the  several 
bones  of  the  carpus  are  very  rare  injuries. 

Dislocation  of  the  Semilunar  Bone. — The  semilunar  l>one  is  sometimes  dis- 
located alone.  In  many  instances  the  dislocation  is  associated  with  fracture  of 
the  scaphoid.  The  hone  is  most  comiiKmly  dislocated  by  extreme  dorsal  ilexion 
of  the  wTist.  The  displacement  is  forward ;  at  the  same  time  the  semilunar  is 
rotated  about  a  transverse  axis.  The  dislocation  may  be  complete  or  partial. 
The  bone  may  so  far  leave  its  position  that  it  lies  in  the  palm  bcneatli  the 
flexor  tendons,  or  it  may  even  be  driven  between  the  tendons  and  come  to  lie 
subcutaneously  u])on  the  front  of  the  wrist.  The  diagnosis  is  to  be  made  from 
the  history  of  a  suitable  injury — namely,  a  blow  or  fall  upon  the  wrist  in  the 
position  of  dorsal  flexion,  by  a  deformity  suggesting  the  dorsal  deformity  of 
Colles's  fracture,  in  some  cases.  Upon  the  dorsum  of  the  wrist  the  os  magnum 
appears  to  be  imduly  prominent,  notably  when  the  wrist  is  put  in  a  position  of 
palmar  flexion.  Just  above  the  prominence  of  the  os  magnum  a  pit  or  depression 
may  be  recognized  on  palpation,  corresponding  to  the  position  of  the  semilunar 
bone.  Upon  the  front  of  the  wrist  a  tumor  may  be  recognized  on  palpation, 
lying  under  the  flexor  tendons.  This  prominence  will  present  just  below  the 
lower  end  of  the  radius.  The  palm  of  the  hand  may  appear  shortened  as  com- 
pared with  the  uninjured  side.  The  fingers  are  held  in  a  position  of  partial 
flexion,  and  motions  of  the  fingers,  either  flexion  or  extension,  are  painful. 
The  styloid  processes  of  radius  and  ulna  retain  their  normal  relations. 

When  combined  with  fracture  of  the  scaphoid,  the  fragment  of  scaphoid 
attached  to  the  semilunar  may  share  in  its  displacement.  Thus,  Stimson 
says:  ^ 

In  one  of  my  cases  the  displacement  from  the  os  magnum  was  complete,  but 
the  semilunar  could  be  slipped  back  and  forth  upon  the  radius  with  loud  crepitus. 
On  opening  the  joint  I  found  a  portion  of  the  anterior  capsule  interposed  between 
the  semilunar  and  tlie  radius,  and  although  I  could  press  it  partly  out  of  the  way 
and  bring  the  os  magnimi,  semilunar,  and  radius  apparently  into  proper  relations, 
they  would  not  remain  so.  I  then  removed  the  scaphoid  fragment  and  again  re- 
duced, but  the  position  was  still  so  insecure,  the  semilunar  slipping  forward  very 
easily,  that  I  removed  it  also. 

I  have  seen  but  one  case  of  uncomplicated  dislocation  of  the  semilunar. 
The  case  was  brought  to  me  for  X-ray  examination  by  Dr.  John  M.  Woodbury. 
The  dislocation  was  recognized  by  means  of  the  X-rays  and  was  reduced  under 
chloroform  by  direct  pressure  upon  the  palm,  while  the  hand  was  in  a  position 
of  dorsal  flexion  ((^xlman).  The  wrist  was  then  flexed  and  put  upon  a  palmar 
splint  with  a  ]iad  in  the  ])alm.    Tlie  displacement  did  not  recur,  and  the  patient, 

*  L.  A.  Stiinson,  /or.  ciL,  p.  695. 
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after  keeping  the  wrist  upon  a  splint  for  a  fortnight  or  more,  got  a  good  func- 
tional result. 

Dislocation  of  the  Scaphoid^ — Stimson  stated  ^  that  the  reported  cases  of  dis- 
location of  the  unbroken  scaphoid  numbered  about  ten.  The  dishxiation  has 
usually  been  l)ack\vard.  The  diagnosis  could  ]ye  made  by  palpating  the  dis- 
placed bone  and  further  by  stereosco])ic  X-ray  pictures. 

Disloc*ations  of  the  unciform  and  j)isif(>rm  bones  have  been  reiK)rted. 

Dislocation  of  the  Os  Hagnum. — J^artial  and  comj)lete  dislocations  of  the 
head  of  the  os  magnum  have  been  roix)rted.  They  have  l)een  produced  by  ex- 
ternal violence  and  by  muscular  action.  The  diagnosis  is  to  be  made  by  finding 
U]K)n  tlie  dorsum  of  the  wrist  just  al)ovc  tlie  base  of  the  metacarpal  bone  of 
the  third  finger  a  bony  projection.  Disturbances  of  function  in  the  observed 
cases  have  been  slight  or  absent.  Stereoscopic  X-ray  pictures  would  doubtless 
show  the  exact  position  of  the  bone  quite  clearly. 

Dislocations  at  the  Hediocarpal  Joint. — The  joint  is  formed  by  the  scaphoid, 
semilunar,  and  cimeiform  above,  and  by  the  trapezium,  trapezoiJ,  os  magnum, 
and  unciform  below.  These  dislocations  are  so  extremely  rare  that  according 
to  Stimson  but  three  cases  have  been  reported  all  told.  One  of  these  was  a 
dislocation  backward,  and  two  were  dislocations  forward,  one  complete,  the 
other  incomplete.  Of  the  backward  dislocation  reiiorted  by  MaivSonneuve, 
Stimson  says  as  follows  in  substance :  ^'  The  hand  was  displaced  backward 
and  was  shortened.  Posteriorly  there  projected  upon  the  dorsum  a  considerable 
prominence  with  a  depression  below  it  opposite  the  transverse  fold  of  the  wrist. 
The  fingers  were  flexed  and  could  be  extended  with  difficulty  only.  The  bones 
of  the  second  row  were  entirely  sejiaratcd  from  those  of  the  first  and  overrode 
them  posteriorly.  The  internal  and  external  lateral  ligaments  of  the  radio- 
carpal joint  were  completely  ruptured,  as  were  all  the  ligaments  attaching  the 
two  rows  of  bones  together.  In  the  incomplete  dislocation  forward  reported  by 
Despres  and  described  by  Stimson,  the  patient,  a  man,  fell  from  a  swing,  his 
hand  l)eing  caught  between  the  body  and  th(»  ground.  On  the  back  of  the  wrist, 
a  finger's  breadth  l)elow  the  edge  of  the  radius,  there  was  a  depression,  below 
which  the  wrist  and  hand  were  normal  in  appearance  and  above  which  and 
between  it  and  the  radius  the  finger  recognized  a  distinct  bony  resistance.  The 
axis  of  the  hand  was  deviated  outward.  The  dislocation  was  readily  reduced. 
In  the  third  case,  reported  by  Kichmond  and  descril)ed  by  Stimson,  the  patient, 
a  man,  fell  upon  his  hand  from  a  height  of  about  nine  feet. 

The  hand  from  the  wrist  to  tlic  knuckles  appeared  sliortened;  there  was  a 
prominent  transverse  ridge  on  the  back  of  the  wrist  below  the  ends  of  the  radius 
and  ulna,  and  below  this  ridge  was  a  marked  depression.  On  the  palmar  aspect 
the  base  of  the  hand  was  unduly  prominent,  the  general  direction  of  the  meta- 
carpal bones  being  quite  altered  by  their  bas<»s  being  pushed  toward  the  palm. 
Voluntary  flexion  and  extension  were  lost.     The  transvene  4a)m1  ridge  could  be 

'  L.  A.  Stimson,  loc.  cit.,  p.  694,  fifth  editioii,  1907, 
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to   lie   the   first   row   of  carpal    boaes  with   the  semilunar  unduly 

Dislocations  of  tiik  Weist^joint 


The  Eadiocarpal  Joint — Dislneiilifina  c*f  llic  nidiornrjJHl  joint  are  very  rare, 
Fonnrrly,  Ucfore  the  nature  of  Colles^a  fratiiin'  was  rrcn/j^nissed,  this  injury  wa« 
k'lievofl  tn  luT  a  flis]«M"iiti*m  of  the  wrist.  Disbx-ation  of  the  wrist  may  occur 
either  furwsinl  or  hm*kw!ird. 

Backward  Dislocation  of  the  Wri«t. — Tliis  hiis  usually  folhjweJ  falls  upon 
the  palm  of  tlie  hand  or  utlier  viohmee  niUNin^  extreme  diir^al  Hexi*>n  of  the 
wrist,  the  vioh-nee  in  nuiiiy  iustanees  having  heen  exlrenie.  Thus,  in  two  eases, 
those  of  Bilr«»th  and  Kidvgier,  quoted  by  Stinis^m/  one  patient  was  pressing 
with  the  palm  of  his  hand  against  a  moving  railway  car  when  he  w^as  struck 
upon  the  ellniw  l»y  aii«^tlier  ear  coming  in  tlie  opposite  direction.  He  received 
a  eom[MJund  dislocation  of  tlie  wrist,  the  articular  surfaces  of  the  radius  and 
ulna  projecting  through  the  skin  on  the  palmar  surface*  The  second  case  w*a3 
caiistHl  in  a  similar  nnmucr  lictween  a  mnving  wagon  and  a  w*all.  In  a  large 
])ro]K>rtion  of  the  rejNjrled  cases  the  violence  has  heen  so  extreme  that  very 
extensive  ruptures  and  lacerations  of  the  soft  parts  about  the  wrist  have  been 


H 


Fin.   158. — TViRSAL  Dislocation*  of  thie  Wrjst-jotivt. 
(New  York  HonpilJil  coIk*c'lionp  scnire  of  Dr.  Franlc  llarttey.) 

produced.  Tlie  tendons  upon  the  dorsum  of  the  hand  have  Imh'u  dislocated,  and 
the  tlcxttr  tendons  se])arated  or  puslied  to  the  outer  side  by  the  radius.  The 
signs  and  symptoms  closely  resemble  those  of  Colles's  fracture,  wdtb,  however, 
cc*rtnin  important  distinctions.  They  are  said  to  l)e  as  follows;  The  projeetion 
upon  the  palmar  aspect  of  the  wrist  produced  by  the  lower  end  of  the  radius  is 
at  B  lower  level  tlian  that  observed  in  Collegia  fracture,  antl  its  lower  liorder  is 
nioi^  sliarply  markeil,  n^jiresenting  tlie  edge  of  the  radius.  The  dorsal  pro- 
jection also  is  more  abrupt  and  it  is  usually  ]X)ssible  to  make  out  on  paljudion 
the  otitlincs  of  the  up|ier  bonlers  of  the  first  row  of  the  carpus.     In  uneom- 


'  L,  A.  Stimson,  toe,  cU.,  p*  683. 
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/jflcfltcd  cascg  tbe  relatioiij^  of  ttic  sfylnid  proc'p?^srs  of  ritr  nulhiB  jithI  iiliiii  aro 
presfTvc-d ;  tliiTt^  is  iioUibk'  ajiiujn'tit  {Uilent-ptPsl<M*i<»r  tliickeniiig  uf  tlu*  wrist. 
Generally  sj>c^uking,  there  sLould  Ije  no  great  tHiticiilty  iu  the  diagnosis;  if 
complieating  fractures  existed,  or  if  the  linih  were  greatly  swollen,  stereosenpie 
-Y-ray  pietures  would  iviider  the  dingnnsis  elear.  A  eonsiderahle  jiroportioii 
f*f  tlie  ea^seii  arc  conii>oimd  dislocations  in  which  the  diagnosis  could  lie  made  at 
rlit. 
Forward  Dislocation  of  the  Wrist. —  In  these  the  cause  has  iisuaUy  heeu  a 
fall  iijMai  the  hack  i»f  the  slrnugly  tlexed  hand.  Several  eases  of  forward  dis- 
J«joation  hy  direct  violein^e  fiave  hecn  reported.  There  is  a  marked  depression 
JUe^  below  the  articular  h<»nler  of  the  radius  upon  the  dorsiuii  of  the  hand,  aud 
txie  two  hones  of  the  foreartn  project  prutuiueiitly,  riw»n  the  flexor  surface 
tli^y^  is  a  corresponding  projection  which  is  constituted  hy  the  displaced  hones 

t^f"  t^he  carpus.  The  njotiims  of  the  wrist  are  either  altolislipd  nr  greatly  re- 
®^«"icted*  Tliere  is  an  apparent  as  well  as  a  ineasnnHl  shortening  of  tlie  hand 
^f  o»ju  {Ije  lower  end  of  the  radius  to  the  tips  of  the  fingers.  In  neither  anterior 
^*»^  jmsterior  dislocations  of  the  radinear|}al  joint  dix's  reduction  present  any 
^^^**iit  difficulty. 

Pathological  Dislocations  of  the  Wrist. — -Pathological  dislocations  of  the 
^^^ist'joint  as  the  result  of  disease  of  the  sirurtures  entering  into  the  juint  have 
^**^X*iisionally  l>een  ohserved. 

A  sfMiUtantMius  sulduxation  forward  of  the  carpus  has  Ix^en  ohserved   and 
*^poHed  iu  gcM)d  many  instances.      In  some  of  tlieiu  the  condition  has  hecn 
^^^achmlly  produceil  ajiparently  as  ihe  result  <if  muscular  strains  dften  repeated, 
^i  ifiuch  a  chara(*ter  as  iu  tend  to  displace  the  wrist  and  hand  forwarrl.     In  some 
^i  the  eases  ohserved  these  strains  u|M>n  the  niuselea  and  ligaments  have  IwM^n 
trailed  by  the  occupation  of  the  individual;  in  others  bo  such  causative  factor 
fy>irld  lie  found.     In  sttuie  cases  tlie  condition  appt^ars  to  have  arisen  witlitnit 
apparent  cause,  lait  after  it  lias  existed  for  some  time  [lernument  clian^es  in 
tlie  bones  take  place,  so  that  the  displacement  cannot  he  overcome.     Symptoms 
otLer  than  the  iru're  (h^fi*ninty  may  or  may  not  he  pres<'nt,      Tu  some  of  the 
5<^  niovenients  of  the  j^uut,  aud  esj)t*cially  the  movement  of  dorsal   th'xinn, 
re  been  painful    Among  tlie  twelve  cases  of  Madelung,  quoted  hy  Stimson, 
ftne  spvimen  was  olttaiiied  fruui  tlie  Innly  of  a  woruan  aged  ahont  twenty  years. 
I>»ngitudinal  se<'tions  of  the  joint  were  nuule  and  shoAVed  tluit  the  earpid  Inaies 
were  displaced  forward,  notahly  upon  the  radial  side,  to  tlie  extent  of  half  an 
inch,  and  to  the  same  distance  upward^  by  ahs<:irption  of  the  anterior  half  of 
the  articular  surface  of  tlie  radius,  so  that  the  posterior  portion  projecfed  down- 
ward over  the  rlorsuiu  of  fhe  wrist. 

Congenital  Dialocatians, — (Vingenital  dislocations  of  the  radiocarpal  joint 
h«ve  lieen  rcfHjrted — that  is  to  say,  examtdes  of  congenital  deformity  of  ihc  hones 
entering  into  the  wrist-joint,  such  that  *leforniities  were  produced  resembling 
dij^locations.     They  are  of  no  great  surgical  interest. 
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Dislocations  of  the  Joint  Between  the  Radius  and  Ulna 

These  may  occur  in  three  directions.  The  ulna  may  be  dislocated  forward, 
or  backward,  or  inward  and  downward.  In  fractures  of  the  radius  with  loss 
of  substance  and  nonunion,  the  whole  hand  may  deviate  markedly  toward  the 

radial  side  and  a  subluxa- 
tion of  the  lower  end  of  the 
ulna  may  thus  be  produced. 
(See  Fig.  2,  page  24, 
Vol.  I.) 

Dislocations  of  the  Ulna 
Backward. — In  the  major- 
ity of  reported  cases  the 
dislocation  has  been  pro- 
duced by  excessive  prona- 
tion of  the  wrist.  The 
signs  and  symptoms  are, 
that  the  hand  is  pronated 
and  supination  is  either  dif- 
ficult or  impossible.  The 
ulna  projects  prominently 
at  the  back  of  the  wrist. 
The  dislocation  is  to  be  rec- 
ognized practically  at  sight. 
Dislocation  of  the  Ulna 
Forward. — Stimson  states  ^ 
that  this  dislocation  "  ap- 
pears commonly  to  have 
been  caused  by  direct  vio- 
lence coming  in  opposite  di- 
rections upon  the  lower  end 
of  the  radius  and  ulna, 
while  the  hand  was  more  or 
less  supinated.^'  The  signs 
and  symptoms  are  that  the 
lower  end  of  the  ulna  forms  a  prominence  upon  the  front  of  the  wrist  and  may 
be  displaced  radialwnrd,  so  that  it  lies  more  or  loss  in  front  of  the  radius.  The 
diagnosis  is  simple  upon  inspection  and  palpation.  The  injury  may  be  compli- 
cated by  fracture  of  the  radius. 

Dislocation  of  the  Ulna  Inward  and  Downward. — This  is  usually  a  complica- 
tion of  fracture  of  the  radius  or  has  been  observed  as  a  complication  of  disloca- 
tion of  the  upper  end  of  the  radius. 


Fio.   159. — Fracture  op    the    Fifth   Metacarpal  Bone, 
SHOWING  Angular  Displacement.     (Author's  collection.) 


*  L.  A.  Stimson,  loc.  cit.,  p.  680. 
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Fractures  of  the  Metacarpal  Bones 

Fractures  of  the  metacarpal  bones  are  fairly  common  injuries.  They  may 
be  produced  either  by  direct  or  indirect  violence.  In  the  cases  produced  by 
direct  violence,  blows,  or  falls  upon  the  hand,  or  crushing  injuries,  one  or 
several  of  the  metacarpal  bones  may  be  fractured.  In  the  fractures  by  indirect 
violence  the  bone  is  usually  broken  by  a  force  which  acts  in  the  direction  of  its 
long  axis,  is  applied  to  the  head  of  the  bone  and  tends  to  bend  it,  resulting  in  a 
fracture.  The  third  and  fourth  metacarpal  bones  are  most  often  broken  and  the 
two  outside  ones,  the  first  and  the  fiftli,  least  often,  though  the  latter  are  more 
often  broken  by  direct  violence  than  the  fonuer.  I  have  seen  recently  two  cases 
of  fracture  of  the  fifth  metacarpal  near  its  lower  end.  One  was  produced  by 
a  blow  with  the  fist,  which  fractured  the  fifth  metacarpal  just  behind  the  head 
with  slight  impaction;  the  other  by  a  fall  ujxjn  the  hand.  This  was  also 
slightly  impacted.     (See  Figs.  151)  and  ICO.) 

In  the  cases  produced  by  direct  violence,  the  fractures  are  often  compound 
and  attended  by  more  or  less  extensive  injuries  to  the  soft  parts.  Such  frac- 
tures are  not  infrequently 
seen  in  hospital  practice  as 
the  result  of  machinery  ac- 
cidents, or  the  falls  of 
heavy  weights  upon  the 
hand. 

The    signs    and   symp- 
toms   of    fracture    of    the 
vietacarpal  hones  are  pain 
and  tenderness  at  the  site 
of    the    fracture,    usually 
marked    swelling    and    in- 
flammation of  the  dorsum 
of  the  hand,  loss  of  func- 
tion in  the  affected  finger 
•    or  fingers,   moderate   angu- 
lar deformity  visible  or  pal- 
pable, or  botli,  and  if  the 
fracture   be   not  impacted, 
abnormal  mobility  and 
^'Fepitation.     I  have  always 
f^^mnd  that  I  could  make  a 
niore  accurate  diagnosis  by 
Cleans    of    X-ray    pictun^s 

^'lan  by  ordinary  methods  of  oxaminaf  ion,  cxccj)!  in  axi^vr^  of  compound  fracture. 
In  some  cases  in  which  the  signs  of  fracture  liavc  hvru  ol)scnrod  by  swelling,  the 
diagnosis  of  fracture  has  been  subrstantiated  later  ])y  the  forniation  of  a  pro- 


Fia.   160. — FRAcnTRE    of    the    Fifth    Metacarpal    Bone, 
DoRHAL  View.     (Author's  collection.) 
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jecting  callus.  It  should  be  borne  in  mind  that  many  of  these  fractures  are 
produced  by  direct  violence  with  severe  contusion  of  the  kunckles  and  back  of 
the  hand,  that  they  are  not  infrequently  compound,  or  that  a  small  wound  or 
wounds,  or  abrasions  may  exist  upon  the  skin  over  the  fracture,  that  there  is 
a  strong  tendency  for  the  fractures  in  this  situation  to  be  followed  by  a  sharp 
attack  of  inflammation,  and  that  the  local  conditions  favor  infection.  In  such 
fractures,  therefore,  precautions  should  be  used  to  avoid  infection.  The  skin 
of  the  hand  should  be  thoroughly  disinfected  and  the  severity  of  the  inflamma- 
tion combated  by  the  application  of  wet  antiseptic  dressings,  a  solution  of 
aluminum  acetate  for  example,  and  by  maintaining  as  far  as  possible  an 
elevated  position  until  the  inflammation  subsides.  In  fractures  of  the  second 
and  fifth  metacarpal  bones  tight  bandging  of  the  hand  should  be  avoided  lest  by 
lateral  compression  it  cause  an  angular  deformity. 


Fractures  of  the  Phalanges  of  the  Fingers 

These  fractures  may  be  caused  by  direct  or  indirect  violence,  the  former 
group  oeing  much  the  more  frecjuent.  They  are  caused  by  external  violence, 
such  as  blows,  falls  upon  the  fingers,  are  often  compound  and  may,  there- 
fore, be  serious  inju- 
ries. In  the  relatively 
infrequent  fractures  by 
indirect  violence,  blows 
and  falls  upon  the  end 
of  the  extended  finger 
are  the  most  common 
cause.  The  symptoms 
and  signs  of  these  frac- 
tures are  the  ordinary 
pain,  mobility,  crepi- 
tus, etc.,  and  owing  to 
the  position  and  rela- 
tions of  the  bones  they 
are  easily  recognized. 
In  case  neither  mobil- 
ity nor  crepitation  is 
discoverable,  a  local- 
ized point  of  extreme 
tenderness  upon  pressure  and  the  production  of  pain  when  the  finger  is  crowded 
upward  toward  the  wrist  will  often  indicate  the  point  of  fracture.  The  lat- 
ter sign  is  also  of  value  in  fractures  of  the  metacarpal  bones.  In  compound 
fractures  caused  by  direct  violence  such  as  are  produced  by  machinery  acci- 
dents, by  blows  upon  the  hand  with  iron  bars,  or  the  falls  of  heavy  weights 
upon  the  hand,  the  injuries  are  often  very  complicated  and  may  be  attended 


Fig.  161. — Fracture  of  the  Base  of  the  First  Phalanx  of 
THE  Fifth  Finger,  Produced  by  Striking  a  Blow  with 
THE  Fist.     (Author's  collection.) 
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by  extensive  laceration  of  the  soft  parta^  niplure,  or  division  of  tendons,  by 
fractures  extending  into  tlie  joints,  and  in  some  caae^  by  such  severe  contii- 
siou  of  the   tissues   that   the 


I 


I 
I 


vitality  of  a  whole  or  portion 
*rf  one  or  more  fingers  may  be 
Jestroyed.     In  the  treatment 
of  these  cases  it  is  to  l)e  Iwirne 
w  mind  that  a  thumb,  even 
''iough   much    distiguredj    or 
^^en  stiff,  may  still  be  a  mem- 
k?r  of  great  use.     The  same 
dt^es  not,  however,  obtain  of 
^^e   fingers-     A  finger  which 
<^itiiiiot  Ije   flexed  may  be   so 
ttiii^'h  in  the  way   as   to   be 
vorse  than  useless,     Aecord- 
jUPIgly,   in   severe  injuries   of 
fingerSj  if  the  probability 
ia     that  a  stiflF  finger  will  re- 
sult fri>m   conservative   treat- 
K^^ntj  it  is  better  judgment 
to     remove   it   at   once.      If, 
liowever,  the  case  is  seen  soon 
after  the  accident^  very  iiiueh 
ttiay  be  hoped  for  by  earefnl 
disiufeeiion  and  replaetnuf  iit 
^f  the  injured  parts  in  tlu^r 
ttt^riiml     relations.       If     the 
^^und   can   be   kept   aseptic, 
^«?  Mid  results  are  sometiines 
siirpmingly  good.    Tlie  pMxi- 
^*»1  phalanx  is  broken  more 
'*ften   than    the    swond,    and 
^'^t  more  often  than  the  third. 
yy  following  the  healing,  the 
^^dividual  finds  that  the  finger  or  finirers  are  a  detriment  rather  than  an  aid 
"*  hini  in  his  work,  such  a  portion  of  the  finger  or  fiugers  may  then  be  ampu- 
**te<l  ag  geems  best  in  the  individual  case. 


/^ 


Fid.  162. — C;<>MiM>uND  I'HAcrrRE  OF  THE  FiRST  Phalanx 
OF  Tilt  Thitmb  rwm  a  CRuanixti  IvjrRY.  Faihin*  of 
union.     AiitQru-ixJtilertor  view.     (Author'/i  colJtHirtiuii,) 


DZSLOCATIOKS 


THE  Carpo-metacarpal  Joints 


The  carpo-metacarpal  joints  may  all  be  dislocated,  either  separately  or  in 

^5*  combination.     The  dislocations,  however,  of  all  but  the  first  are  extremely 

The  dislocations  of  the  metacarpal  bone  of  the  thumb  are  nearly  always 
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ill  a  backward  dirertitm.  Tlic  di«ltx:atioii  inay  be  iiicoiiipleti*  or  complete,  tbe 
latter  being  less  friqtU'Ut,  The  dislrxjation  may  hv  ]\rni\\HX'A  Uy  various  kinds  of 
viulenco,  A  dinrt  blow  or  fidl  U|x>n  tbe  ball  of  tbe  tliiind>,  or  by  forced  flexion 
of  the  thiiiid)  into  tbe  palm  of  the  ban<l,  or  bv  extreme  extensioiL  In  tbe  in- 
complete form  tbe  base  of  the  metacarpal  Ijone  of  tbe  thumb  forms  a  prominence 
upon  tlie  radial  aide  of  tbe  dorsum  oi  tbe  wrist,  i-endered  more  prominent  by 
pressing  the  thumb  toward  tl»e  palm.  It  is  readily  identified  as  tbe  base  of  the 
metacarpal  l>one  by  palpation,  since  it  is  continuous  with  the  shaft.  Al!  the 
movements  of  the  joint  are  painful  and  limiled.  Tltc  dislocation  is,  as  a  rule, 
readily  reduced  by  direct  pressure. 

In  tbe  eomjdeto  form  of  dislocation  tbe  Imse  of  the  bone  rises  up  upon  the 
trapezium  and  tbe  thumb  ap|)ears  shortened*     The  thumb  is  usually  flexed  at 


F^Q.    163.^ — FltALTUHE    O*     lllK    lllUiT    PlIALANX    OF   TIIK    TuVMU    HY    DiHlLCT    VlOLtlNCU,     LoflS  OF  StTB- 

BTKSCEf   Failure  of   I'Njux,     I^ukTaJ   view.     (AuUior'8  colItHaiuii.) 


the  carpo-metacarpal  joint,  and  tbe  trapezium  can  be  felt  upon  the  pabiiar 
surface  of  tbe  tbemir  enn'neuce  as  a  biird  body.  lleducHou  has  usually  lM:^en 
easy  by  traction  and  direct  pressure.  Tlie  other  metacarpal  bones  have  been 
very  rarely  dislncafed,  "When  these  injuries  occur  they  are  to  be  recoguized 
by  characteristic  displacements  and  deformities  not  hard  to  identify  upon  care- 
ful examination. 

dislocations  of  the  First  Phalanx  of  the  ThiimTs.— These  are  interesting  and 
important,  since  Ibey  are  not  only  frequent  but  also  may  in?  difficult  to  reduce* 
In  numerous  instances  reduction  by  ordinary  means  has  failed,  and  oyen 
arthrotomy  has  been  necessary  to  rej^lace  the  dislocated  bones. 
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DlSUX^ATIUXS    OF    THE    TllUMB 

Backward  Dislocatioiii  of  the  Thumb. — Thi:%  is  the  most  e«>mmoii  vairienr  aibi 

the  most  interesting.     The  cause  of  the  disLx^atiun  has  been  blows  and  falls 

upon  the  thumb,  producing  hyjjerextension  of  the  first  phalanx.     The  anterior 

ligament  is  put  upon  the  stretch  and  finally  ruptures,  Wing  torn  away  fn.>m  the 

metacarpal  Ixme.     An  important  element  in  the  disl«Jcation  is  tiie  fact  that  the 

anterior  ligament  remains  attached  to  tlie  phalanx  and  is  displaced  with  it.    The 

dislocation  may  be  complete  or  inc^jmplete.     In  the  latter,  the  anterior  ed^je  of 

the  articular  surface  of  the  phalanx  n^sts  against  the  head  of  the  metacar^^ 

bone.     In  the  complete  variety  the  articular  surfac<»s  leave  one  another  c*^m- 

pletely  and  the  phalanx  rests  upon  the  dorsal  surface  of  the  metai'ar]>al  just 

above  its  head.     In  the  incf>mplete  form  the  short  muscles  atta<*hed  to  tlie  l»ase 

of  the  phalanx — namely,  the  adductor  and  alxluctor  muscles  of  tlie  thumb — 

maintain  the  phalanx  in  its  jjr^ition.     The  terminal  phalanx  is  nnxlerately 

flexed,  the  first  phalanx  hyi>erextj*ndcMl,  but  not  to  a  ri^ht  angle.    The  disK>oatiou 

is  readily  reduced  by  traction  Uf)rm  the  phalanx  an<l  flexion  of  tlie  thumb.    This 

degree  of  dislocation  can  sr>metimes  Ix?  pnMluced  voluntarily  by  half  gnnxTi  K\vs 

and  girls  through  voluntary  contraction  of  the  extensor  mus<-les.     When  1  was 

a  W  at  school,  I  recall  that  the  power  to  prrxluce  this  dislocatii^n  at  will  was 

considered  a  rare  and  valuable  accomplishment. 

The  Complete  Form  of  Backward  Dislocation  of  the  Thumb. — In  this  form  the 
plmlanx  is  displaced  still  further  upon  the  dorsum  of  the  metacarpal  lK^m\  while 
the  head  of  the  metacarpal  projects  into  the  palm  an<l  can  Ite  felt  as  a  nMindtnl 
prominence  beneath  the  skin.  The  phalanx  is  hyjxTextended  to  an  extent  which 
^lay  be  as  great  as  a  right  angle.  The  metacarjuil  lK>ne  is  adducttHl  into  the 
palm.  Its  head  projects  through  the  rent  in  the  glenoid  liirament,  wliile  the 
tendons  of  the  short  muscles  of  the  thumb  with  their  sesanioiil  K^ies  embra^v 
^t  Ujion  either  side.  The  tendon  of  the  flexor  bmgus  pJlicis  is  usually  dis- 
l<K»ate<l  to  the  inner  side,  though  it  may  rc*main  stnnclied  acn^ss  the  fnnit  of  the 
h^ad,  or  in  rare  cases  pass  to  the  outer  side.  The  internal  lateral  ligament  is 
^ptured,  in  some  cases  the  external  ligament  as  well.  The  phalanx,  as  it  rides 
^F^n  the  dorsum  of  the  metacarpal  may  Ix*  moved  laterally,  nutated  and  even 
flexed  so  that  it  lies  in  a  position  parallel  to  the  metacarpal.  This  movement 
should,  however,  be  avoided,  lest  by  making  it,  tlu'  si>-i*alleil  vHunpU  x  t\>rm  of 
dislocation  be  produced  (FaralKMif).  He  believed  that  the  sesamoid  Kmes  might 
tons  be  interposed  between  the  phalanx  and  the  metacarjnd,  rendering  rtHluctiim 
difficult.^ 

The  cause  of  this  difficulty  in  all  cases  in  which  I  have  exposed  the  joint  has 
"^n  the  torn  edge  of  the  anterior  lijzanient  elosi»ly  drawn  across  the  back  of  the 
ttetac^rpal  behind  its  head,  and  a  slijxht  nicking  of  that  edge  made  nnluction  easy. 


*  L.  A.  Stiinson.  lor.  cit.,  \\  707. 
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It  is  believed  that  flexion  of  a  dislocated  phalanx  tends  to  produce  this  engagement 
of  the  capsule,  but  I  know  that  it  can  take  place  without  that  aid. 

In  attempting  to  reduce  these  dislocations  of  the  thumb,  traction  in  the 
straight  position  should  not  be  used,  for  under  these  circumstances  the  muscles 
attached  to  the  sesamoid  bones  pull  the  glenoid  ligament  backward,  so  that  when 
the  attempt  is  made  to  bring  tlie  phalanx  back  into  place  by  traction  followed 
by  flexion,  the  ligament  comes  to  lie  Ix^tween  the  joint  surfaces,  its  anterior  face 
being  applied  to  the  head  of  the  metacarpal  l>one.    According  to  Stimson:  ^ 

The  attitude  of  the  thumb  is  maintained  by  the  short  muscles  attached  to  it, 
and  all  that  is  necessary  to  overcome  that  opposition  is  to  relax  the  muscles  by 
pressing  the  metacarpal  bone  toward  the  palm,  then  reduction  is  made,  while  main- 
taining the  phalanx  in  rectangular  dorsal  flexion,  by  pressing  its  base  downward 
toward  the  end  of  the  metacarpal  and  flexing  when  the  proper  level  is  reached. 
If  the  torn  anterior  ligament  has  not  caught  behind  the  head,  as  just  described,  it 
will  be  pushed  before  the  base  of  the  phalanx  and  the  latter  will  turn  past  the 
head  of  the  metacarpal  in  flexion  as  soon  as  it  descends  far  enough. 

If  the  ligament  has  caught  behind  the  head  it  renders  reduction  much  more 
diflicult.  If  pressure  uix)n  the  base  of  the  phalanx  is  continued  in  the  extended 
position,  while  at  the  same  time  the  phalanx  is  rotated,  the  ligament  may  some- 
times be  disengaged  from  the  head,  when  reduction  will  occur.  If  not,  an  o]x»n 
operation  is  l)etter  than  undue  violence. 

Forward  Dislocations  of  the  Thumb. — These  are  produced  by  a  blow  or 
sudden  pressure  upon  the  dorsum  of  the  first  phalanx  producing  an  extreme 
degree  of  palmar  flexion.  The  injury  is  a  rare  one.  The  signs  and  symptoms 
are  that  the  phalanx  is  displaced  forward,  that  the  metacarpal  projects 
prominently  ujxm  the  back  of  the  thumb  where  it  may  be  seen  and  felt.  Kediic- 
tion  is  easy  by  traction  an<l  forward  pressure  upon  the  metacarpal  with  back- 
ward pressure  upon  the  phalanx,  or,  according  to  Stimson,  by  forced  flexion  of 
the  thumb  aided  if  necessary  by  impulsion  downward  of  its  base. 

Dislocations   at   the   Metacarpo-phalanqeai.   Joints   of   the   Fingers 

These  are  far  less  frequent  than  corresponding  dislocations  of  the  thumb, 
dislocation  of  the  index  finger  being  the  most  common.  The  dislocation  may 
take  place  forward  or  backward.  The  causes  are  blows  or  falls  upon  the 
finger  causing  hyperextension.  The  joint  capsule  is  torn  away  anteriorly  from 
the  head  of  the  metacarpal.  The  diagnosis  is  simple.  In  dorsal  dislocation  the 
base  of  the  phalanx  forms  a  prominence  upon  the  back  of  the  hand.  The  head 
of  the  metacarpal  projects  into  the  palm.  The  finger  may  be  straight  or 
slightly  flexed.  There  is  loss  of  function  in  the  finger  which  appears  shortened. 
In  the  incom])lete  form,  reduction  is  easy  by  traction  followed  by  flexion.     In 

*  L.  A.  Stimson,  loc.  cit.,  p.  707. 
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the  complete  form  this  method  commonly  succeeds  but  may  fail.  Stimson 
recommends  in  preference  to  these  manipulations  direct  pressure  upon  the  base 
of  the  phalanx  with  the  finger  in  hyjierextension  followed  by  flexion ;  believing 
that  the  difficulties  met  with  in  reducing  these  dislocations  depend  upon  the 
interposition  of  the  anterior  ligament  in  the  form  of  an  apron  between  the  head 
of  the  metacarpal  and  the  base  of  the  phalanx.  Cases  in  which  the  obstacle  was  of 
this  character  have  been  reported  by  Willimer,  Konig,  Lange,  Volkmann,  and 
Stimson.  In  one  case  of  my  own,  a  dorsal  dislocation  of  the  first  phalanx  of  the 
fifth  finger  in  a  young  woman,  reduction  by  manipulation  failed.  I  made  a 
small  incision  over  the  palmar  aspect  of  the  joint  and  found  that  the  obstruction 
was  due,  in  part  at  least,  to  interposition  of  a  heavy  strand  of  the  anterior 
ligament  interposed  between  the  head  of  the  metacarpal  and  the  base  of  the 
phalanx.  The  flexor  tendons  were  found  displaced  to  the  radial  side  of  the 
metacarpal  and  were  wound  across  the  side  of  its  head  and  upon  its  dorsum. 
The  dislocation  could  not  be  reduced  imtil  the  tendons  were  disengaged  from 
l)etween  the  bones  and  replaced  in  front  of  the  metacarpal  by  means  of  a  hook, 
when  reduction  was  readily  made. 

Forward  Dislocations  of  the  Metacarpo-phalangeal  Joints. — These  dislocations 
are  pro<luced  by  notable  violence  to  the  fingcTS.  Stimson  states  that  their  mode 
of  jiroduction  is  not  clear.  They  are  readily  recognized  by  the  projection  of 
the  head  of  the  metacarpal  upon  the  dorsum,  and  the  projection  of  the  base  of 
the  phalanx  into  the  jjalm  where  it  may  be  felt.    Keduction  is  easy. 

Dislocations  of  the  Phalanges  of  the  Finoers 

Dislocations  of  the  Middle  Phalanges  of  the  Fingers. — These  may  occur  from 
blows  or  falls  upon  the  fingers.  The  distal  phalanx  may  be  displaced  forward, 
or  backward,  or  rarely  to  one  side.  They  are  easy  to  recognize  upon  insjiection 
and  palpation  by  recognizing  the  bony  dis})lacements. 

Dislocations  of  the  Distal  Phalanges. — These  are  usually  backward,  forward 
dislocations  having  been  observed  in  the  thumb  only.  The  cause  is  a  blow  or 
a  fall  upon  the  end  of  the  finger.  Recognition  and  reduction  are  usually  easy. 
If  the  violence  was  extreme  the  tendon  of  the  flexor  may  be  torn  away  from  the 
base  of  the  phalanx  or  the  dislocation  may  be  rendered  compound.  Stimson 
stated  *  that  wdiile  the  reduction  is  usually  easy,  it  may  be  rendered  difficult 
by  the  interposition  of  the  anterior  portion  of  the  capsule,  or  by  the  tension 
of  the  displaced  tendon,  as  he  has  observed  in  compound  dislocations  of  the 
terminal  phalanx  of  the  thumb  so  that  the  tendon  had  to  be  drawn  aside  with 
a  hook  in  order  to  reduce.  There  is  nothing  characteristic  about  the  position 
of  the  phalanx.  It  may  \ye  extended  or  straight,  or  flexed  across  the  articular 
surface  of  the  phalanx  above. 

Forward  dislocations  of  tliB^ffiminal  phalanx  have  been  observed  only  in 


he.  ctt.,  p.  7X3, 
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the   thumb.      The   diagnosis  will   be   simple   ujx)!!   inspection   and   palpation. 
Lateral  dislocations  are  extremely  rare. 

Open  Wounds  of  the  Hand  and  Finqees 

While  the  diagnosis  of  open  wounds  of  the  hands  and  fingers  is  usually 
quite  simple,  upon  careful  inspection  of  the  wound,  yet  there  are  so  many  im- 
portant structures  which  may  he  ^vounded  and  so  many  serious  and  even  fatal 
complications  which  may  follow  wounds  of  the  hand,  that  these  injuries  dest^rve 
the  most  careful  scrutiny.  It  is  to  be  borne  in  mind  that  the  vitality  of  the 
hand  and  fingers  is  very  great  and  that  the  most  complicated  injuries,  if  they 
can  be  kept  clean,  heal  quickly  and  well.  The  hand  and  fingers  are,  however, 
exposed  to  a  great  variety  of  infections,  and  a  comparatively  trifling  wound  in 
this  region  may  l>e  followed  by  disastrous  and  even  fatal  results.  One  of  the 
most  common  coniplicati(ms  of  small  and  apparently  trifling  wounds  of  the  hand 
is  the  division  of  a  tendon.  The  possibility  of  such  an  injury  should  always  1x3 
thought  of.  Such  is  the  abundant  blood  supply  and  vitality  of  a  finger  that  in 
case  a  portion  of  a  digit  is  actually  severed  and  the  wound  is  seen  within  a 
very  short  time  of  its  infliction,  the  sei)arated  part  should  be  sutured  in  place 
in  the  hoj^e  that  it  may  survive.  Other  common  accidents  in  wounds  of  the 
hand  are  injuries  of  joints.  1  have  seen  such  occur  in  dispensary  practice,  not 
infrequently  at  the  metacarpo-jihalangeal  joint  in  consequence  of  a  blow  of  the 
fist  striking  against  a  sharp  tooth.  Such  an  injury  may  be  very  serious  indeed. 
Early  and  careful  disinfection  may  render  it  aseptic,  but  in  numerous  instances 
the  joint  becomes  infected  and  a  stiff  joint  or  amputation  of  the  finger  is  the 
result.  I  have  several  times  seen  a  chancre  of  the  finger  or  knuckle  result  from 
a  blow  with  tlie  fist  against  the  tooth  of  an  individual  with  active  syphilis  and 
mucous  j)atches. 

Penetrating  wounds  of  the  finger-joints  may  usually  be  recognized  by  the 
escape  of  a  small  amount  of  synovial  fluid.  When  infection  of  the  wound  occurs, 
the  joint  becomes  exquisitely  painful,  the  surrounding  soft  parts  are  swollen, 
notably  upon  the  dorsal  surface.  The  discharge  is  changed  from  a  clear  synovia 
to  a  sticky  j)urulent  one.  Crowding  the  joint  surfaces  together  is  exquisitely 
painful.  Erosion  and  destruction  of  the  cartilages  are  readily  recognized  by 
bony  grating  on  motion. 

In  the  treatment  of  all  injuries  of  the  finger  and  hand,  however,  it  is  to 
be  borne  in  mind  that  fi])rous  ankylosis  with  ]>ermanent  stiffness  may  result, 
notably  in  elderly  people,  if  the  joints  are  kept  in  one  position  too  long.  There- 
fore, in  hand  injuries  in  g(»neral,  it  is  wise  to  leave  the  fingers  so  exjx^sed  that 
they  can  be  ni(>v(Ml,  if  tliat  is  ])<>ssible,  <>r  if  not,  to  In^gin  passive  and  active 
motions  in  the  fiiig(»r- joints  at  th(*  <»arliest  possible  moment. 

Foreign  JMxlics  in  ^reat  vari(*ty  may  ])enetrate  and  remain  in  the  hand  or 
fingers.  Sncli  may  ho  needles  or  parts  of  needles,  bits  of  steel,  bullets,  pieces 
of  glass;  splinters  of  wood,  etc.    At  the  present  time,  such  bodies,  if  inorganic, 


mjtTRI£S  OP  THE  WRIST  AND  HAND 


557 


can  readily  1x3  detected  and  located  by  means  of  stereoscopic  radiographs.  The 
position  of  the  foreign  body  with  reference  to  bone,  whether  uptm  the  dorsal 
or  the  palmar  aspect  of  the  same,  can  be  determined  in  this  way  with  accuracy. 
This  is  of  course  not  true  of  pieces  of  wood  or  other  organic  material.  In  the 
absence  of  an  X-ray  examination, 
sharp  and  slender  foreign  bodies 
like  needles,  which  have  penetrated 
the  hand,  should  never  be  sought  for 
in  a  haphazard  fashion.  Such  bod- 
ies may  often  travel  a  considerable 
distance  in  a  few  days,  and  imless 
they  can  be  actually  palpated,  or 
recognized  as  giving  a  sense  of  re- 
sistance, the  surgeon  should  be  very 
cautious  about  cutting  for  them.  I 
have  seen  numerous  futile  attempts 
of  this  character.  In  the  detection 
of  such  a  foreign  body,  however,  an 
important  diagnostic  aid  is  the  find- 
ing of  some  fixed  point  of  iender- 
ness  when  the  finger  or  hand  is 
pressed  upon  or  grasped  in  a  cer- 
tain way.  If  the  examination  be 
made  persistently  and  carefully,  one 
may  thus  be  able  to  locate  a  for- 
eign body  wath  reasonable  cer- 
tainty, so  that  an  incision  will  be 
justifiable. 

The  ordinary  pistol-shot  wounds 
not  infrequently  seen  of  the  hand 
are,  if  the  wound  is  not  probed  or 
otherwise  infected,  and  if  no  bone 
is  fractured,  rarely  of  great  grav- 
ity. An  exception  must  be  made, 
however,  in  the  case  of  the  blank- 
cartridge  pistols  commonly  used  by 
boys  on  the  fourth  of  July  and 
other  jubilant  occasions.  The  wadding  of  such  cartridges  is  often  infected  with 
tetanus  germs,  and,  as  already  mentioned  in  this  book,  numerous  cases  of  tetanus 
are  observed  nearly  every  year  during  the  weeks  following  the  fourth  of  July. 
It  is  wise  and  proper  in  these  eases  to  give  a  prophylactic  injection  of  tetanus 
antitoxin  and  to  disinfect  the  wound  ttMM|^7«  I^  bullets  or  other  foreign 
bodies  give  evidence  of  their  preMJfl^^Bj|gitation  of  nerve  tronk^ 
should  be  removed  at  once,  lest  a  l^$l^^^r^^\    In  the  X-ray 


Fig.  164. — Gunshot  Fractttre  of  the  Fifth  Meta- 
carpal Bonk,  showing  Small  Fragments  of 
I.ead;  Union  with  Shortening.  (Author's  ool- 
lectioii.) 
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j^irfs  luiiid  sIniwii  in  the  text  t  Fijii:^  104)  persistent  lunl  annovinci  pain  in  tbe 
diKtrilmtinn  "f  liie  nlnair  nerve  had  }>vvn  ticcasinned  by  (lie  minute  fragments  of 
lead  slHn\Ti  in  tbe  picture. 

Tbe  diae^Tnisis  of  wounds  of  tlie  palmar  arelies  h  nsimlly  not  diffirnilt  from 
tbe  active  beniorrbiigo.  In  wmnnls  of  tlie  jiabin  tlie  sii]K*rfieiid  palnuir  arr'b,  the 
position  of  wliiob  is  sliown  in  Vv*,  154,  is  ni(»st  ofun  wounded  ;  tbe  deep  palmar 
arch  is  nearer  tbe  dorsum  of  tlic  band  and  may  Ix*  wounded  by  a  cut  or  stab 
wliieb  parses  Ivi'tweeii  the  nietaenrpid  hones,  Ik*! ween  the  first  and  second,  or 
second  and  third  fingers.     Wliile  fjemorrba^e  froni  these  vessels  can  sometimes 

hv  stopjied  by  pressure  it  is  to  lie 
iKjrue  in  mind  that  if  the  pressure 
is  too  violent,  or  too  prolonged,  it 
may  lead  to  sloughing,  or  possibly  to 
gangrene  of  a  portion  of  the  baiul. 

Incised  or  stab  wounds  may  also 
divide  one  or  other  of  the  branches 
of  the  median  or  vhidv  ncrr*'s,  and 
wfien  we»unds  are  so  situated  as  to 
rtMuler  this  arc i dent  probable,  areas 
of  anesthesia  should  be  sought  fnr» 
and  if  found,  tbe  divided  nerve 
slioidd  he  sutured  if  possible. 

As  tbe  result  of  sears,  crippling- 
deform i lies  in  great  variety  may  oc- 
cur. Sueli  scars  may  lie  tbe  result 
of  ordinary  burns  or  scalds,  or  of 
wound  infeetionSj  or  of  injuries^ 
with  loss  of  substance.  Peculiarly 
severe  burns  are  observed  as  tbe  re- 
sult of  contact  with  live  electric 
wires  bearing  a  current  of  high  volt- 
age and  large  amperage.  These 
e!eetrie  bnrn^  are  frequently  very 
deep,  involving  the  soft  parts  and 
including  also  tbe  bones,  so  that 
highly  destnietive  lesions  and  crip- 
]ding  deformities  result.  These 
burns  are  notably  painful,  and 
unless  infected,  repair  takes  place  after  tbe  separation  of  tbe  sloughs  in  the 
ordinary  way,  but  in  tbe  cases  seen  by  me  in  tbe  New  York  Hospital  tbe 
reparative  pr(x*ess  has  been  slow.  The  appearance  of  these  burns  is  more  or 
less  characteristic.  At  the  line  of  contact  of  the  wire  upon  tbe  skin  there  is 
a  narrow  and  usually  blackened  snleiis.  Tbe  skin  on  the  borders  of  this  area 
appears  whitened  and  is  deprived  of  its  vitality.     Frequently  tbe  depth  of  tbe 


Fig.  1(15.— CiCATriictAL  Deformity  of  trr  WRrsT 
AXD  Hand  Fullowi\o  a  ]U:rn.  (Now  York 
Hospital  collection,  Hurviee  ul  iJr.  F.  ^V.  Miirniy.) 
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destructive  legion  is  imieh  greater  than  would  appear  from  observations  made 
immediately  after  the  injury.  If  the  voltage  has  heen  ver}'  high  and  the 
amperage  al)undant,  as  ordinarily  ohserved  in  commercial  street  circuits,  a  fatal 
rt\«^ult  may  he  produced  without  any  very  marked  local  lesions.  Induced 
currents  and  alternating  currents  are  more  dangerous  and  destructive  as  a 
rule  than  direct  currents,     ^[uch  d(»|x?nds  also  ujK)n  the  comi)leteness  of  the 


Fig.  166. — C'lCATiiiriAi.  Deformity  of  the  Index  Finger  Following  a  Rctin. 
(Nfw  York  Hospital  (Jut-Pat iciit  Department.) 

contact.  If  the  voltage  he  very  high  and  the  amperage  small,  a  current  may 
be  received  through  the  body  without  notably  destructive  etf(?cts.  If,  on  the 
nther  hand,  though  the  voltage  1k»  but  moderate,  the  amperage  is  large  and  the 
f'ontact  g(K>d,  death,  or  in  other  cases  very  severe  burns,  will  be  produced.  The 
cfTects  in  these  cases  will  vary  according  to  whether  the  current  passes  through 
a  finger  or  the  hand  merely,  or,  on  the  other  hand,  through  the  head  or  trunk, 
the  latter  conditions  being  more  favorabh^  for  the  transmission  of  sufficient 
current  through  the  central  nervous  system,  or  the  heart,  etc.,  as  to  produce 
death.  A  very  moderate  amount  of  current  indeed  which  is  actually  driven 
through  parts  of  the  body  containing  vital  organs  will  Ik.*  fatal. 

The  ]X*culiar  changes  observed  in  the  hands  and  fingers  as  the  result  of 
trophic  disturbances  following  injuries  to  nerve  trunks  are  described  under 
Injuries  of  the  Nerves  of  the  Tpper  Extremity,  Chapter  VTIT.  See  also  in  the 
<ame  chapter  Traumatic  Xeuritis. 

Following  contused  wounds  and  contusions  of  the  l)ones  of  the  hand  a 
^^ubacute  ]x?riostitis  is  sometimes  observed.  It  is  sufficiently  described  in  Vol. 
I,  page  187. 


CHAPTER   XVI 
DISEASES  AND  TUMORS  OF  THE  WRIST  AND  HAND 

DISEASES  OF  THE  SOFT  PARTS  OF  THE  WRIST  AND  HAND 

Acute  Inflammatory  Processes  of  the  Hand  and  Fingers. — As  already  in- 
dicated, the  hand  is  constantly  subjected  to  traumatisms  of  greater  or  less 
severity  and  is,  moreover,  exposed  to  contact  with  infectious  materials  to  an 
extent  which  does  not  obtain  of  any  other  part  of  the  body.  Consequently  in- 
flammatory processes  of  the  hand  are  frequent.  They  are,  moreover,  highly 
important  since  infections  of  the  hand,  followed  by  suppuration,  often  become 
generalized  with  the  production  of  severe  septic  infections  and  of  septicemia 
and  pyemia.  Moreover,  the  local  effects  of  suppurative  processes  in  the  hands 
and  fingers  are  very  important  since  they  often  result  in  permanent  disturbance 
of  function  and  consequent  disability. 

Acute  Abscess  of  the  Fingers  and  of  the  Palm — Whitlow,  Felon. — ^Acute 
abscesses  of  the  finger  are  due  to  infections  of  wounds  in  the  skin  of  the  fingers 
by  one  or  other  of  the  pus-producing  bacteria.  Hematogenous  infection  is  also 
possible.  The  wound  may  be  of  any  degree  of  severity  from  a  considerable 
incision  or  laceration  of  the  skin,  to  a  needle  prick,  or  to  the  minute  cracks  and 
fissures  which  form  around  the  base  of  the  nail,  to  the  trifling  loss  of  substance 
in  the  cuticle  caused  by  pulling  off  a  so-called  "  hang  nail,"  or  the  like.  The 
pyogenic  infection,  as  has  already  lx?en  indicated  elsewhere,  tends  in  the  pulp 
of  the  finger  to  invade  the  deeper  structures  rather  than  to  spread  superficially. 
Thus,  not  only  the  skin  and  subcutaneous  tissues,  but  also  the  tendon  sheath 
of  a  finger,  tlie  periosteum  of  a  phalanx,  or  the  phalanx  itself  may  become  the 
seat  of  suppuration  from  a  trifling  superficial  infected  wound.  The  results 
in  the  given  case  will  vary  greatly  and  that  often  without  assignable  cause.  In 
one,  the  abscess  formed  may  remain  confined  to  the  skin  and  subcutaneous 
tissues  of  a  single  phalanx  and  be  incised,  or  more  rarely  rupture,  and  get  well 
without  serious  constitutional  disturbance,  and  without  much  local  destruction 
of  tissue.  In  another  case  in  which  the  conditions  of  infection  appear  to  be 
identical  witli  tlio  first,  the  ])us  will  rapidly  spread  to  the  tendon  sheath  of  the 
finger  and  tluMice  to  the  palm.  It  will  be  remembered  that  the  flexor  tendon 
sheaths  of  the  tlniinb  and  little  finger  commonly  extend  into  the  palm  and 
frequently  coimnunicate  with  the  comnion  sheath  of  the  flexor  tendons  l)eneath 
the  annular  ligament  of  the  wrist,  and  that,  on  the  other  hand,  the  tendoQ 
360 
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sheiths  of  the  second  and  tliird  tingorH  ordinarily  <lo  not  so  comiuimicate,  and 
further  that  the  fourth  finger  may  or  tuny  not  do  ho.  Accordingly,  infections 
of  the  tliinnh  and  little  finger  are  more  ai>t  to  be  followed  hy  pahnar  abscess 
and  infection  of  the  forcHrm  than  are  those  of  the  second,  thinly  or  fourth 
fingers.  Neverthelci^s,  in  the  la^t  lliree  the  limits  of  the  tendon  sheathe  form 
by  no  means  an  insurmcmntable  barrier  to  tlic  jirogress  of  the  infecti^m,  nor 
cinwcc^innt  iiptn  any  sn(4i  linnttifitm  in  flie  given  ease.  In  iinother  groiijj  of 
ctses,  not  only  will  tlie  teii<lon  slieathj4  be  invaded*  but  also  tlie  jHTiostenm  of 
a  phalanx  and  the  phalanx  itstdf.  In  Hicse,  necrosis  of  *iiie  vr  several  jdiidanges, 
inost  commonly  the  ternu'nal  one,  is  a  not  iiiieoiouMin  re^tdt  In  another  group 
of  cases,  already  deserilied  when  s]K»aking  of  Pyogenic  Infections  in  Vol.  I^ 
the  local  signs  and  symptoms  remain  stiglit,  bnt  there  occurs  a  rapidly  pro- 
irressive  I\Tiiphangitis  of  the  hand,  forearm,  and  arm  evidenced  by  red  and 
inSanuned  streaks  visible  npon  the  skin  and  extending  often  as  far  as  the  axilla. 
In  these  cases  the  const i lot  ion al  symptoms  of  sepsis  may  Im?  grave  and  e%^en 
fatal.  In  others,  they  will  not  he  so  severe  and  the  pus  cocci  will  he  stopped 
ami  retained  in  the  axillary  lymph  nodes  with  the  results  described  under 
iVxillary  Al^seess. 

Tlie  signs  and  m/mptoms  of  acute  pyogenic  infection  of  the  pulp  of  a  finger 
«re  fairly  charaeteristi«\  Following  some  slight  trauma,  as  the  prick  of  a 
o^Hleor  some  little  abrnsion  upon  the  pidp  of  the  terminal  phalanx,  the  patient 
will  ohserve  a  painfnl,  tender  point  in  the  skin.  There  may  or  may  not  be  an 
*^^a  of  rednesSj  Init  the  finger  is  distinctly  swollen  and  hot.  The  most  char- 
icleristic  symptom  is  the  pain,  the  pus  being  omfined  among  the  fat  lobules 
*iirrf)uiided  hy  dense  connective  tissue,  is  under  high  tension  and  presses  upon 
the  abundant  sensiti^'e  nerve  endings  of  the  part.  The  pain  is  of  an  aching, 
thfohbing  character,  usually  snfiicient  to  ]ire%'ent  sleep,  Tlie  most  characteristic 
hical  sign  is  the  prrsence  of  a  pouif  of  exfrcme  ff'tidenicss^  and  in  cert u in  cases 
thig  BJgn  by  itself  is  a  sufficient  indication  for  incision.  It  cannot  be  too  con- 
Itintly  borne  in  nu'nd  that  tins  extreme  localized  tenderness  on  jiressnre  is  not 
^Jv  an  indication  for  incision,  but  also  points,  without  fail,  to  the  most  intense 
*f^to{  infection.  The  recognition  of  this  fact  is  the  more  important  since,  aa 
***  {Kiinted  out  when  descrildng  the  Anatomy  of  the  Fingers,  the  dense,  con- 
>>ft?tive  tissues  of  their  palmar  surfaces  do  not  permit  of  very  marked  swelling, 
^f  <*nn  fluctuation  l)e  detected  as  a  rule.  The  skin  of  the  back  of  the  hand, 
hfmever,  readily  becomes  swollen  and  edematous,  so  that  an  al>9cess  situated 
^pf'ii  tlie  pahuar  surfa(*e  mny  show  all  the  signs  of  acute  inflammation,  much 
tuorc'  marked  ujx^n  the  dorsiuu  of  tlte  finger — namely,  heat,  redness,  and 
^^'rflmU,  while  the  focus  of  suppuration  is  situated  in  the  pulp  of  the  flexor 
^'leaf  die  finger.  It  therefoiv  baftiM*ns  that  the  in^ experienced  frecpumtly  make 
^"*'ireut  iu  the  wr<mg  place.  The  cut  should  he  miitle  with  the  point  of  exireuie 
^^emesa  as  a  tvntor,  and  shoidd  be  sufficiently  liheral  b»  pass  through  the  entirf* 
Jmekiit^ss  of  the  infected  structures  and   to  relieve  all  tension.     On  the  olher 

d,  cure  should  l)e  used  not  to  cut  too  deeply,  thus  injuring  the  tendon  sheuth 
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and  periosteiun  imneoessarily.  A  liberal  incision  of  this  kind,  if  made  early,  will 
often  be  followed  by  immediate  subsidence  of  the  threatening  symptoms  and  the 
woimd  will  speedily  take  on  a  healthy  reparative  action.  If,  on  the  other  hand, 
the  cut  is  made  in  the  wrong  place,  or  too  small,  the  infection  of  other  structures 
will  not  be  prevented  and  subsequent  incisions  will  have  to  he  made  at  the 
expense  of  prolonged  suffering  on  the  part  of  the  patient  and  of  a  greater 
destruction  of  tissue.  Abscesses  of  the  finger  may,  of  course,  present  upon  the 
side  or  ui)on  the  dorsum,  but  here  again  a  ix)int  of  extreme  tenderness  will  be 
observed  at  the  center  of  the  focus.  This  preponderance  of  swelling  and  rednes> 
of  the  dorsum  of  the  hand  prevails  also  in  abscesses  of  the  palm,  and  here  again, 
wdiile  the  signs  of  acute  inflammation  are  most  marked  on  the  back  of  the  hand, 
the  tenderness  will  be  in  front,  and  here  the  incision  should  be  made.  (See  also 
Vol.  T,  page  77.) 

Suppuration  at  the  Matrix  of  the  Nail — Paronychia,  Panaritium, — Pyogenic 
infection  of  the  fold  of  skin  at  the  base  of  the  nail  possesses  certain  j)eculiarities. 
The  infection  follows  some  slight  crack,  abrasion,  or  puncture,  usually  just  at 
the  lateral  border  of  the  nail,  where  it  disappears  beneath  the  skin,  although  it 
may  originate  in  other  situations.  The  fold  of  skin  at  the  side  of  and  covering 
the  nail  becomes  red,  swollen,  tender,  and  hot.  In  some  cases  a  minute  abscess 
will  be  formed  at  the  side  of  the  finger,  containing  a  drop  of  pus.  In  others  the 
process  will  spread,  slowly  or  rapidly,  across  the  finger  at  the  base  of  the  nail 
and  after  a  short  time  a  purulent  discharge  will  appear  between  the  nail  and  the 
overlying  fold  of  skin.  In  some  of  the  cases  the  disease  tends  to  take  on  a 
subacute  or  even  chronic  character.  From  time  to  time  a  minute  incision  will 
be  made  and  will  evacuate  a  drop  or  tw^o  of  pus,  but  as  the  infection  travels 
along  the  base  of  the  nail,  the  nail  itself  l)ecomes  separated  from  its  matrix 
and  constitutes  a  foreign  body.  Each  movement  of  the  finger  or  traumatism 
to  the  nail  irritates  the  infected  matrix.  The  condition  gets  better  for  a  few 
days  and  then  worse,  until  at  the  end  of  weeks,  sometimes  even  months,  the 
entire  nail  becomes  loose  and  is  removed  as  a  foreign  body,  after  which  the 
infection  usually  gets  well.  The  treatment  of  these  cases  is  sometimes  puzzling. 
In  all,  incisions  should  be  made  to  provide  for  adequate  drainage.  The  finger 
should  he  ke])t  as  far  as  may  he  elevated  and  surrounded  by  a  wet  antiseptic 
dressing.  If  it  is  evident  that  the  infection  is  spreading  and  has  finally 
involved  the  entire  matrix,  it  is  letter  to  remove  the  nail  entire.  In  other  cases 
it  will  be  sufficient  to  split  the  nail  and  remove  such  a  portion  of  it  as  to  free 
the  inflamed  part  of  the  matrix  from  the  presence  of  an  irritating  foreign  body. 

Palmar  Abscess. — Abscesses  of  the  palm  may  originate  from  the  infection 
of  a  wound  of  the  palm  itself,  or  as  an  extension  from  pyogenic  infection,  usually 
of  the  flexor  tendon  sheaths  of  the  fingers.  The  signs  and  sjTnptoms  resemble 
those  of  palmar  abscess  of  the  finger,  but  are  more  severe.  Ix)cally,  there  is 
intense  throbbing  pain  in  the  i)alm  with  extreme  tenderness  over  the  center  of 
the  lesion.  The  constitutional  symptoms  are  severe  and  are  those  of  sei)tic  in- 
fection, as  elsewhere  descrilx^d.     Here,  as  in  the  fingers,  the  dense  tissues  of 
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the  |>alni  do  iif»t  jK'niiit  V€>ry  extcusive  swelling,  nor  eaii  ilurhiation  usually  bo 
ddecteiJ*  Thv  ljat*k  of  tin'  haiui  iisually  iH^cimieH  swollen,  rerl,  aiiJ  ec]eniatou8, 
and  these  signs  may  mislead  the  inexperiencecl.  If  the  condition  U  neglected 
the  cfinnnon  tendon  '^lioatli  of  tlio  flfxars  at  the  wrist  h  invaded  and  tlie  inter- 
miihKMdur  |»Iane>i  nf  the  fiireiirin  iK^eotiie  tlie  i^ent  of  a  snppnrative  proi-es:?.  Tlie 
invasion  of  tlie  fni^arni  may  oecur  early  or  lale.  In  same  casi^s  tLe  process  is 
iniiidious,  in  others  (jniti*  early  in  the  disosisr  the  forearm  l^eeomes  swollen, 
dleinatfuis,  and  tender.  The  tendi^rness,  Imwever,  is  hj  no  means  so  marked  as 
is  the  ease  witli  the  ]ialni  nf  the  hand.  In  some  instances  after  a  jmlniar  abscess 
JUftWn  n|jened  it  will  Ik*  observed  that  pressure  iijxm  tlie  tk'xnr  surface  of  the 
ftjreunn  causes  pus  to  exude  from  among  the  tendons  from  l>eneath  the  anterior 
ariiailar  liiiament.  This  sign  is  an  indieatinn  for  ineision  r>f  the  forearm.  My 
own  experience  is,  that  l»etlor  results  arc  obtained  by  one  long  iueision  wlueli 
luny  or  may  not  divide  the  annular  ligajucnt,  according  hy  the  intensity  of  the 
inffction  and  the  stage  at  which  it  is  first  seen,  than  by  numerona  small  inci- 
sions.  By  the  former  mctluMb  all  tension  and  tcndeu(*y  to  jHX'keting  and  reten- 
tion c»f  pus  is  removed,  and  the  mechanical  conditions  are  rendered  most 
favcirahle  for  the  tissues  to  overeome  the  spread  i>f  the  pyogenic  c(M?ci,  In 
making  his  incisions  for  abscesses  of  the  fingers,  the  palm,  and  the  forearm,  the 
swrgeiin  must  be  guided  by  his  anatomical  knowledge  and  avoid  injuring  or 
dividing  unnecessarily,  important  structures.  The  palmar  arches  may  usually 
Uitte  l)e  saved,  and  by  making  bis  cuts  always  in  the  long  axis  of  the  limb  when 
mking  incisions  alnwe  the  wrist  joint,  he  will  avoid  injuring  important  blood- 
▼Cttels  or  nerves,  though  upin  the  radial  side  of  the  dorsum  of  the 'wrist  care 
inu^t  lie  taki*n  not  to  wound  the  tctidons  passing  oWiijnely  toward  the  thumb. 

\n  the  caseii  in  which  tlie  hones  of  the  phalanges  or  of  the  hand  arc  involved 
And  uuderg*-*  necrosis,  the  presence  (»f  a  seipiestrum  may  l>e  suspected  from  the 
f^Tuiation  and  continuance  of  sinuses.  The  introduction  of  a  prfd>c  will  enable 
tlie  inrgeon  to  detect  the  |u*esen(^^  u{  exjMtsed  bone.  Such  sinuses  may  also 
Tfwain  wlien  the  acute  process  lias  sulisided  and  a  sloughing  tendon  remains 
liebind.  Invasion  and  destruction  of  a  joint  is  indicated  by  j>ain  on  motionj 
imiu  on  crowding  the  joint  surfaces  together,  and  iHiuy  grating  if  the  cartilages 
are  eroded,  when  the  affet^ted  joints  are  flexed.  Such  joint  destruction  is  an 
iaJicatiftn  for  resection^  or  removal  of  the  hones  entering  into  the  joint,  some- 
Uum,  for  amputation  of  one  or  more  tingcrs. 

The  suppurative  processes  of  the  fingers  an<l  band  are  frequently  aecom- 
punied  by  lymjdiangitis.  Infection  with  slrrptocufri  is  more  apt  to  be  followed 
*^y  lymphangitis  I  ban  with  other  forms,  Jn  these  cases  the  constitutional 
^tptoms  often  come  on  suddenly  and  are  of  great  severity.  Tlte  patient  has 
^'J'liilb  high  fever,  prostratirtn,  and  at  rmcc  Ipccomes  very  ill  indeed.  The  red 
♦tr^aks,  already  elsewhere  descril>ed,  running  up  the  arm  are  visible.  The 
P'wwfi  may  localize  itself  in  the  axillary  l^Tiiph  nodes  with  the  production  of 
*lBoes&,  or  in  other  cases  the  infection  becomes  generalized  and  the  patient  goes 
,lu  die  of  septicemia.     In  some  easels  thrombophlebitis  of  the  veins  of  the 
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forearm  occurs  with  the  production  nf  pyoniia.  For  thf^  diagnosis  of  ihesk 
processes  the  reader  is  referred  to  the  sections  on  the  Diseases  of  Wounds,  VoL  I. 

The  fingers  are  less  fre*jiiently  lVf>st-lMiteu  than  the  t^^es,  the  ears,  and  the 
nose.  The  signs  and  syniptonis  uf  freezing  uf  tbe  fingers  are  the  same  as  in 
other  parts  of  the  body- — namelv,  after  a  sHglit  frost-bite  tlie  finger  lieeoiiies  reil, 
hot,  swollen,  tender,  and  painfid,  hut  without  other  lesion,  exeept  a  tentlenev 
to  recurrence  of  the  pain,  swt  lling,  redness,  etc^  upon  subsequent  exposures  t  > 
cold  (chilblains,  in  other  W(*rds)*  After  uir»re  severe  ex|x^sures,  the  formation 
of  blebs  upon  the  aflFeeted  fingers  may  fx^cur,  nr,  in  sfill  more  8:>vere  ease^,  actual 
gangrene  of  the  whole  or  a  portion  ttf  the  tinger.  These  conditions  are  readily 
recognized,  and  are  fully  desrribt^d  in  Vol.  1. 

Burns  of  ike  Hand  and  Fingers,— Bixths  of  the  hand  and  fingers  are 
frequent^  sipuietimes  as  the  result  of  exposure  to  steam^  hot  water,  hot  metal,  or 
tlauie,  and  in  other  cases  as  the  result  of  exjiosure  to  caustic  Htpiids,  acids, 
notably  carlioUc  acid,  and  others.     These  injuries  are  readily  recognized  and 
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Fio*  167* — Cakdolic  Achj  Gangrfnk  mr  a  Finuer,     (Sow  Yurk  Iiif^j>it-il,  Out-Palient  iVpiirtnic-nl.) 

present  no  ditfieulties  in  diagnosis.  (See  Burns  and  Gangrene,  YoL  I.)  Their 
importance  lies  chiefly  in  the  fact  that  folluwing  the  healing  proeess  eicatrieial 
eontraction  may  tK*enr  with  the  jiroduction  of  crippling  deformities.  These  are 
readily  recognized  upon  inspection* 

Furunchs  of  ike  Hand  and  Finr/ers. — Furuncles  of  the  band  and  tingers 
occur  only  upon  the  dorsal  surface.  They  are  usually  due  to  infection  of  the 
glandular  structures  of  tlie  skin.  Typical  furuncles  of  the  liand  and  fingers 
possess  no  special  characters  different  from  furuncles  in  other  situations,  exeept 
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it  here  they  are  more  likely  to  be  followed  by  l^inpliantiitis  and  constitutiuual 

liBfeetion.     They  are  frequently  iinilti|ile  and  occur  especially  among  those  in- 

dividimls  whose  oeciipations  expose  them  to  contact  witii  infected  materials — 

surgeons  and  nurses,  bntcljers,  workers  in  tiides  sind  leather,  cooks,  cleaners  of 

fi«hj  etc 

Erympeloid,  Eryihema  Migrans;  Boscnbach's  ErympeloitL — The  favorite 
ilization  of  this  disease  h  upon  tlte  dorsum  of  tlie  fin^^<Ts  and  band.     (See 

143,  Vol  L) 
Syphiliiir  Chanrri'  of  the  Fintjvr, — Tlic  primary  lesion  of  syphiliB  is  rather 
It^rely  locatci!  upon  the  hand  or  lingers,  except  among  surgeons  and  obstetricians. 


Hts.  IGii  —  TLi*£«c:i'LOB*ii*  uY  TU*;  WiuaT-JOJNT  AM>  OF  Tilt:  MtitACAKPAL  BoNEB.     Tubprciilous  uJuer 
ui«m  the  dorsum  of  the  hand.     (8cr\'iec  of  Dr.  Frank  HurtU'V,  New  York  Ho?«pitaJ.) 


among  whom  it  is  lamentably  frequent.  It  occuris  in  the  vast  majority  of  cashes 
ujion  the  terminal  phalanx  of  the  index  finjojer.  The  chancre  may  lie  situated 
Mfwhere  upon  the  finffer,  but  the  ordinary  site  is  at  the  ba^^  of  the  nail.  In  the 
ciaeji  I  have  seen  the  lesions  were  rather  lar^^e  and  showed  a  tendency  to  rather 
^de  ulceration.  Induration  of  tbe  base  of  the  ulcer  is  present,  hut,  on  account 
of  the  density  of  the  surrounding  structures,  it  is  difficnlt  to  recognize.  In 
ny  instances  tbe  diagnosis  is  not  made  at  once.  For  a  time  it  is  usually 
irded  as  an  ordinary  subacute  pyrogen ic  infection.  Tbe  epitrochh?ar  gland 
w  the  first  to  become  enlarged;  the  axillary  glands  are  next  involved  and  may 
''JTOi  cnnsiderahle  tuuM^rs,  (Niustitutional  syTU|»toiBs  foUnw  in  due  course.  As 
Hsewliere  related,  1  hnw  set^n  i-bancre  ufwiu  tbe  knuckle  as  tbt*  ix'SiiU  of  striking 
a  fivphilitic  indivichud  in  tbe  iimutb.  The  teetli  produce  tbe  wound  and  the 
^rption  from  ojx'n  lesions  in  the  nujuth  furnish  tbe  inflation.  A  photograph 
of  a  chancre  of  the  finger  wdiich  came  under  my  observation  is  shown  in  Vol.  I, 
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page  313.     For  the  secondary  and  later  lesions  of  the  hand  see  page  323, 
Vol.  I. 

Tiiherculosis  of  the  Skiri  of  the  Hand. — Tuberculosis  of  the  skin  of  the  hand 
occurs  in  a  variety  of  forms  and  usually  upon  the  dorsum  of  the  hand  or 
fingers.  It  is  characterized  here,  as  elsewhere,  by  its  very  chronic  course,  by 
a  tendency  to  persist  and  to  return  in  spite  of  treatment,  and  by  the  fact  that 
when  it  involves  the  dorsal  surfaces  of  the  fingers  it  produces  disability  and 
deformity  by  cicatricial  contraction,  such  that  the  individual  is  no  longer  able 
to  flex  the  fingers.  After  a  time  subluxation  of  the  finger-joints  may  occur. 
The  various  typical  forms  of  lupus  are  observed  upon  the  hand,  as  well  as 
verruca  necrogenica  (anatomical  tubercle),  and  as  a  special  form  the  so-called 
tuberculosis  verrucosa  cutis  of  Riehl  and  Paltauf.  (See  Vol.  I.)  The  typical 
forms  of  lupus  usually  occur  in  individuals  afflicted  with  other  tuberculous 
lesions,  and  in  these  cases  the  general  health  and  entire  habitus  of  the  individual 
will  usually  be  modified  in  characteristic  ways,  easily  recognized.  The  patients 
are  children  or  young  persons  in  the  majority  of  instances.  The  so-called 
anatomical  tubercle  and  the  verrucous  form,  are  inoculation  diseases  and  may 
occur  in  persons  otherwise  quite  healthy.  The  prognosis  in  this  latter  group  of 
cases  is  much  better.  Excision  of  Vlic  affected  areas  and  skin  grafting  is  often 
followed  by  cure. 

Tuberculosis  of  the  lymphatic  channels  of  the  hand  and  forearm  is  occa- 
sionally observed,  usually  in  combination  wnth  tuberculosis  of  the  skin  and  of 
the  axillary,  glands.  The  lympha1*ic  channels  become  palpable  as  indurated 
cords  beneath  the  skin,  and  in  the  latter  stages  of  the  disease  multiple  tuber- 
culous abscesses  may  form  involving  the  skin,  with  the  characteristic  appearances 
of  tuberculosis  and  if  allowed  to  rupture  with  the  formation  of  tuberculous 
ulcers. 

Syphilitic  Dactylitis, — Syphilitic  gummatous  inflammation  of  the  phalanges 
of  the  fingers  may  begin  as  a  typical  gummatous  osteitis  or  |)eriostitis,  and  may 
involve  the  soft  parts  of  the  finger  as  well.  The  disease  is  more  often  localized 
in  the  proximal  phalanx  of  the  index  or  middle  fingers  than  elsewhere.  A 
chronic,  slowly  progressive,  fusiform  enlargement  of  the  finger  is  produced, 
usually  almost  entirely  painless.  In  the  end,  softening,  ulceration,  and  destruc- 
tion of  the  phalanx  may  occur,  but  if  promptly  treated  the  lesions  improve 
rapidly,  as  a  rule.  The  disease  is  most  often  observed  in  children,  and  the 
syphilis  is  frequently  of  the  hereditary  type.  If  the  skin  and  soft  parts  of  the 
finger  are  early  involved,  there  wull  be  the  characteristic  raw-ham  or  copper- 
colored  discoloration  of  the  integument,  and  if  ulceration  occurs,  the  typical 
characters  of  gumma  are  readily  recognized.  One  of  the  most  characteristic 
features  of  the  disease  is  its  painlessness,  unless  ulceration  occurs  with  second- 
ary pyogenic  infection. 

Trophic  Disturbances  of  the  Hand  and  Fingers. — The  trophic  disturbances 
following  injuries  of  nerves  have  been  sufficiently  described  in  Chapter  VITI. 
In  the  course  of  diseases  of  the  spinal  cord,  notably  syringomyelia,  gliosis 
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spiifALis,  ulcerations  and  mntilationH  of  rlie  finirei''^  nrv  nut  uneotnuNni  losiona* 
The  lesioiis  |ir(»*liiw(l  iiinl  tfit.'  i!t'strm'ti\i*  t'ffiH*ts  t'loselv  rt'seiiil>te  those  of  leprosy. 
Owing  to  tilt'  ueeunn*anyiii^^  anestlii^si;^,  lln*  nlrrratious  and  slnwly  ])ro^roHsivt! 
ganp'enous  processes  eoniplieattMl  hy  pYHtjenie  infections  arc  not  painful j  and 
these  patients  often  go  liliout  wittinut  iiroper  prnteetive  dressings,  so  tliat  the 
afFeoted  tiniiers  are  etmtinually  snlij^^'ted  tn  nie<'hanieal  and  otlier  insultn. 
Ulcefft  form  n]Hm  tin*  teruiina]  pbalangefl  and  jirngress  ylowly  or  rapidly,  aeeord- 
ing  to  whether  or  not  the  litii^^r  iHiHMniies  infected  with  pyogenic  germs  or  is, 
on  the  other  hand,  eaR^fulIy  proteeted.  The  tendency  is  toward  slowly  pro- 
gressive destruction  of  one  or  several  fingers;  one  phalanx  after  another  is  lost, 
until  the  hand  may  be  reduced  to  a  stump,  from  which  the  reuniants  of  the 
tingi-rs  project  as  more  or  less  useless  apjiendages.  Usually  the  entire  extreniitj 
becomes  more  or  less  atrophied,  and  inaHmnch  as  the  ulcerative  lesions  tend  to 
aaetime  a  circidar  form  .siirr< funding  the  iingerj  the  diagnosis  in  the  presence 
of  oilier  sjTOptoms  of  (he  disease  is  not  difficult. 

The  devchipment  of  softening,  absorption  of  the  nervous  elements,  and  the 
furoiatiou  of  a  cavity  within  tlie  spinal  cord  with  more  or  less  extensive  destruc- 
tion of  the  nervous  eleiuents,  is  the  characteristic  lesion  of  the  disease.  The 
cavity  lies  usually  in  the  posterior  jxirtions  of  the  eord,  near  the  central  canal, 
and  may  extend  for  a  l<mg  distaiu^e  up  and  down  the  cord,  so  that  the  major 
|Njrtion  of  the  nervous  elenumts  is  destroyed. 

There  are  three  characteristic  groups  of  symptoms.  There  is  loss  of  the 
tio?i  of  [lain  and  of  the  temperature  sense,  in  ditferent  porti^nis  of  the 
Iv,  with  presi^rvation  of  ordinary  taetile  sent^ihility.  There  is  progressive 
atrophy  of  the  muscles  attenrh^d  by  paralysis,  and  lljere  are  trophic  disturb- 
ancefi  in  the  skin,  in  the  nuis<'les,  in  the  bones,  and  in  the  joints. 

i^ympiomafology, — The    lt«'alization    of    the    lesions    in    the    hand    eauaea 
several  gronjxs  of  jjeculiar  sym[»toms.      In   1SS3   a   disease  w^as  described  by 
Morvan   wliieh    he   observeil    among   the    tisherinen    in    France.      There    were 
abscesses  folIt>wed  by  de<*p  uh:^erations  and   nwroses  of  the  phalanges  of  the 
fingers*  associated  with  other  trojihie  disturbances  in  the  skin  and  with  loss  of 
ptiu  sense.     The  autop^^ies  showeil  cavities  in  the  spinal  cords  of  these  in- 
dividuals.     Therefore  the  ]>eculiar  lesions  observed   in   the  hands  of  jiersons 
tfllicted  with  syringomyelia  is  sf»metimes  known  as  Morvan's  disease.     Partly 
18  the  Insult  of  trophic  disturbances  and  partly  because  these  patients  do  not 
fol  pftin,  they  fre^piently  injure  and  mutilate  their  fingers,  and  such  injuries 
•re  followed   by   infectirtn.      As   a   conse([uence»   suppurative   and   gangrenous 
processes  occur  w^ith   more  rir  less  comjilete  destruction   of  the   fingers.     In 
ftdditii^n  there  are  destructive  les^ions  of   the  joints   closely   resembling  those 
i>Uerved  in  locomotor  ataxia  with  this  distinction,  that  in  syringomyelia  the 
i^*iiit«of  the  up|ier  extremity  are  commonly  affected,  while  in  lomomotor  ataxia 
^He  lower  extremity  is  more  often  involved.     There  is  in  addition  atrophy  of 
tbi*  nnisdes  of  the  hanrl,  forearm,  and  arm.     The  atrophy  usually  l>egins  in 
tte  small  muscles  of  the  hand  (tirst,  lumhricalis  is  usually  earliest  involved), 
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and  gradually  extends  upward.  The  thenar  and  hypothenar  eminences  lose  their 
prominence  and  become  flat.  As  the  result  of  the  atrophy  and  paralysis 
of  the  muscles  of  the  forearm,  the  hand  assumes  the  position  of  the  viain  en 
grijfe.  Destruction  of  the  finger-joints,  the  wrist-joint,  the  elbow-joint,  and 
the  shoulder  may  occur.  The  degree  of  mutilation  of  the  hand  varies  in  different 
cases,  according  to  the  presence  or  absence  of  accidental  infections,  bums,  and 
other  injuries.  The  presence  of  the  characteristic  symptoms  as  described  renders 
the  diagnosis  simple  in  most  cases.  The  prognosis  is  unfavorable  though  the 
disease  is  not  always  progressive  beyond  a  certain  point,  so  that  life  may  l>e 
prolonged  for  many  years. 

Presenile  Gangrene,  Intermittent  Claudication,  Raynaud's  Disease,  and 
Localized  Arteriosclerosis, — These  conditions  are  much  less  frequently  observed 
in  the  fingers  than  in  the  toes.  The  symptoms  of  these  conditions  have  been 
briefly  described  in  Vol.  I.  (See  also  Vol.  Ill,  Diseases  of  the  Foot,  Chaiiter 
XXX.) 

Diabetic  gangrene  and  necrotic  processes  of  the  hand  and  fingers  caused 
by  pyogenic  infections  are  quite  common  in  the  course  of  saccharine  diabetes. 
As  descril)ed  in  Vol.  I,  they  are  characterized  by  constitutional  depression,  by 
the  presence  of  large  quantities  of  sugar  in  the  urine,  and  locally  by  a  tendency 
to  progress  uninfiuenced  by  treatment,  by  an  almost  entire  absence  of  repara- 
tive effort  on  the  part  of  the  affected  tissues,  and  by  the  absence  of  the  signs 
of  ordinary  acute  pyogenic  infection,  due  to  this  want  of  reaction.  The  ulcera- 
tion, necrosis,  or  gangrene  may  begin  in  the  pulp  of  the  fingers  or  upon  the 
back  of  the  hand  and  may  progress  slowly  or  rapidly,  the  spread  of  the  disease 
into  the  deeper  tissues  of  the  hand  being  often  insidious.  (See  Dialx^tic 
Gangrene,  Vol.  T.)  Gangrene  of  the  fingers  as  the  result  of  the  application 
of  caustics  is  most  commonly  produced  by  carbolic  acid.  (See  Carbolic  Acid 
Gangrene,  Vol.  I.) 

Ckinglion  of  the  Wrist. — CVstic  tumors  containing  usually  gelatinous  (col- 
loid) fluid,  varying  in  size  from  that  of  an  almond  to  a  pigeon's  egg,  seldom 
very  much  larger,  are  observed  frequently  upon  the  dorsum  of  the  wrist,  although 
they  may  appear  in  other  situations.  At  the  present  time  these  cystic  forma- 
tions are  believed  to  be  due,  at  least  in  a  large  proportion  of  cases,  not  to  a 
hernia  of  the  synovial  lining  of  a  joint,  nor  yet  to  a  localized  cystic  formation 
in  the  tendon  sheaths,  but  to  a  form  of  connective-tissue  degeneration  called 
eolloid,  usually  in  connection  with  a  tendon,  sometimes  developed  within  the 
tendon  itself.  Whatever  the  origin  of  the  condition,  the  diagnosis  is  readily  made. 
The  ganglion  forms  an  elevated,  rounded,  tense,  and  elastic  nodule,  most  com- 
monly upon  the  dorsum  of  the  wrist,  near  the  radial  side  and  opposite  to  the 
wrist-joint.  Usually  these  patients  do  not  suffer  pain,  but  from  a  notable  weak- 
ness in  making  certain  motions  of  the  wrist  and  fingers.  If  the  tumor  is 
examined  in  its  early  stages,  it  may  feel  quite  hard.  Later  on,  when  a  con- 
siderable cyst  cavity  is  formed,  fluctuation  may  be  detected.  If  the  tumor  is 
attached  to  a  tendon  merely,  it  may  be  moved  from  side  to  side,  but  usually 
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attacliiiient  to  the  deeper  structures  render  the  mass  quite  immovable.  It  is 
sometimes  impossible  to  diiferentiate  ganglion  from  the  more  chronic  forms  of 
tuberculous  tenosynovitis  with  a  fluid  or  gelatinous  exudate.     The  latter,  how- 


Fia.  169. — Ganglion  on  the  Back  op  the  Wrist.     (Drawing  by  Dr.  B.  S.  Barringer.) 

ever,  produce  a  greater  disturbance  of  function  and  the  lesions  are  usually 
multiple.  (See  Tuberculosis  of  the  Tendon  Sheaths.)  The  treatment  of 
ganglion  is  a  careful  removal  of  the  sac  by  dissecting  it  oift  with  a  knife. 
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Tuberculosis  of  the  Wrist-joint 

in  young  adults  and  during  tfie 
active  decades  of  life,  more  often 
than  in  children.  It  is  a  locali- 
zation of  the  disease  usually  ac- 
companied by  serious  tubercu- 
lous lesions  in  other  parts  of  the 
l^dy.  Frequently  it  is  associ- 
ated with  tuberculosis  of  the 
lungs  and  in  other  cases  with 
tuberculosis  of  other  joints,  or 
of  other  bones.  The  lesion  is 
Usually  primary  in  the  lower 
^U(l  of  the  radius  and  second- 
arily involves  the  joint.  The 
Process  may  remain  as  a  local- 
ized tuberculous  osteitis  in  the 
lower  end  of  the  radius  for  a 
long  period  before  the  joint  is 
invaded,  and  in  these  cases,  if 
^n  early,  there  may  be  a  good 
'Opportunity  to  eradicate  the  dis- 
ease by  operating  upon  the  ra- 
^^U8  before  the  wrist-joint  is  in- 
volved. The  tuberculous  process 
^^  the  radius  may  make  known 
25 


. — Tuberculosis  of  the  wrist-joint  is  observed 


70. — Tuberculosis  op  the  Wrist-joint.     (New 
lital  collection,  service  of  Dr.  L,  A. 
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its  presence  by  moderate  patn  and  tenderne.ss  with  slight  enlargemeut  of  tbe  boncy 
the  last  indicating  a  tubc?rcuh>U8  periostitis.     In  a  few  cases  perforation  takes 
place  at  tirst,  nut  into  the  joiot  cavitv,  but  anion^  the  tendons,  witli  the  prodnc-  I 
tion  of  a  tubc-rciiluiLs  trnos^'novitis,  though  the  last  is  much  more  commoalj  due  " 


Fn*.   171. — TuDERCtTLosiij  opTHt  WniiiT-JoiNT.     (New  Vurlt  lIiMspiUii  Out-Pitt irrit   iMpartiiient.) 

to  the  perforation  of  the  tuWnnilous  process  in  the  wrist  it  self  with  secondary 
invasion  of  tlie  tendon  shentJis,  When  tlie  wrist-joint  itt^elf  is  involved  the 
ordinary  changes  are  prtKhieedj  coniniunly  oliserved  in  tuberculosis  of  the  other 
joints.  There  is  jit  first  limitation  ui  inotion  at  the  WTist  followed  by  conipletc 
loss  of  function  ami  stitTness,  the  nniscles  of  the  forearm  nndert^o  a  characteristic 
atrophy,  and  the  sjundle-sliaped  enlargement  of  the  wrint  is  fairly  characteristic. 


Fia.  172.  -'l\  HKUWiosAs  OF  mi.  Wicjsr  jnixi ,  Miowixti  I  Li:\io^  of  tmk  FjNiiKHs  wniLit  {\>i  j.i»  m.t 
nE  FuBTHER  Extended.     (Hoo8ev»*lt  Hospital,  eiiUe^tiun  of  Dr.  Chadt's  MoHumpy.) 

Secondary  inv*>lvemeut  of  the  tendon  sheaths  leads  to  swelling  of  the  soft  parts, 
with  a  more  or  less  firm  and  elastic  or  doughy  swelling.  The  diminution  of 
function  and  mobility  of  the  tendons  and  conset|uently  of  the  fingers  is  steadilv 
progressive,  so  that  in  the  advanced  stages  the  wrist  and  the  fiugers  mav  \ie  in 
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MWMBoi  extension  and  almost  immovaljlo.  The  fnrmaUon  of  a  tul>erculoua 
afaseess  and  of  sinnst*s  h  counnon  in  the  later  stages.  Such  sinnses  usually  form 
upon  the  radial  side  and  dorsum  of  the  wrist.  The  presence  of  other  tiii>erculoii8 
lesions,  togetli<'r  with  flie  elironie  eoiir.S4:%  aids  ^€*atly  in  the  diujL^osis. 

TuberculosiB  of  the  Bonea  and  Joints  of  the  Hand  and  ringers. —  In  the 

I  of  the  fingers  tlieiv  iMn-iirs  tlic  most  typiral  of  the  tuberciilons  lesions, 

"elsewhere  spoken  of  in  Vol.  I  as  **  spina  ventasa/'     The  localization  is  almost 

peculiar  to  children  and  i>tTsr»ns  "win*  have  nut  yet  reached  adult  life.     The 

lesion  eimsists  of  a  tidx*rcidous 

mtouiyelitis  of  one  or  n^ire  pha- 

hn^n  with  the  prodnctiun  of  a 

periostitis  and  a  typical  spimlle- 

shaped  enlargement  of  the  lj<>ne 

and  of  the  finger*     The  disease 

ispraefieally  painless,  and  in  the 

early  stages  the  function  nf  the 

fiiurer  may  be  partly  preserve<L 

Later,  wlu*u  tlie  swelling  has  Iki- 

^^^nne  more   marked,    the    finger 

^»'ill  become  stiff,  usually  in  the 

^AtenrJed    |»sition.      In    the    ad- 

l^«tiee<l  stages  one  mny  discover 

^''^ickling    of    the    thin    sbc41    of 

•»oe  on   palpation,   or   in   mnro 

•Iranced  cases  still,  witli  marlvid 

'»ny  destruction,   there  may   br 

^iictnafion    and    the    producfKni 

^f  B  tuljercnhais  abscess,  M'birli 

irptnres,  leaving  Uddnd  a  tuber- 

lions  sinus  leading  to  softened 

^reidons  lK»ne.     Tlic  only  dis- 

with  which  tuberculosis  of  the  l>ones  of  the  fingers  is  likely  to  be  eon- 

fonnded  is  tertiarv'  syphilis  in  the  hereditary  form.     Other  syphilitic  nianifes- 

win  nsually  t»e  present.     Secondary  tuk^culons  invasitm  of  the  joints 

iir,  and  such  nuiy  involve  the  metacarjMvpbidangeal  joints,  or  Ibe  joints 

liHveen  tlie  phalanges.     The  diagnosis  of  invasion  of  the  joints  is  to  be  made 

'  the  inclusion  of  the  joint  in  the  swelling,  by  the  iirc^sence  of  bony  grating 

I  of  pain,  when  the  eroded  joint  surfaces  are  crowded  together.     Invasion  of 

tW  lipnientous  structures  entering  into  the  joint  is  followed  by  abnormal  mo- 

I'ililv  of  the  linger  laterally  and  in  some  cases  by  subluxation. 

Zlig^er  Pingcr,  Snapping  Finger. — In  this  condition  the  motions  of  flexion 
enslon,  one  or  botli,  in  one  of  the  finger- joints  exhibits  the  fjeculiarity 
ftfttwhen  the  patient  attempts  to  make  a  certain  motion,  it  proceeds  to  a  given 
«tt^t  and  then  stops.     In  order  to  continue  the  movement  a  powerful  mus<ndar 


lit}.  173.— Tit  iit.it  r  IT  L081S  OF    nu    Intsr  Thai  axx  op 

THK     Koi'HTH     FlNGKR    WITH    TlTBKRCnXOITfi    llLCCm- 
ATION^     CIP    THE     HkIS    AND     EnLAKOKIIICNT    OP    TMB 

HnNK,      (Co-se  of  Vr,  Char\t»  N.  Dawd,) 
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eoutraction  must  be  made,  Avlicii  the  obstruct  ion  suddenly  i^ives  way  with  a  snap 
and  the  motion  is  comj)leted.  In  some  cases  the  motions  of  flexion  and  extension 
may  be  made  to  the  physiological  degree,  in  others  they  may  be  more  or  less 
limited.  The  condition  may  occur  in  any  of  the  fingers,  but  is  most  frequent 
in  the  middle  finger,  in  the  fourth  finger,  in  the  thumb,  and  index  finger,  in 
the  order  named.  The  condition  may  arise  sjx)ntaneously.  In  other  cases  it 
has  followed  injury,  or  may  occur  as  one  of  tlie  symptoms  of  arthritis  de- 
formans. Upon  dissection,  localized  fibrous  thickening  of  the  tendon  has  l)oen 
observed  in  certain  cases,  so  that  at  a  certain  point  in  the  excursion  the  enlarijed 
portion  of  the  tendon  is  caught  and  held  by  its  sheath.  From  the  description, 
tFhp^diagposis  netnls  no  further  comment. 

,  Acute  Purulent  Inflammations  of  tke  Joints  of  the  Wrist  and  Hand. — Acute 
pOTulent  inflanunatious  of  the  wrist-joint  and  of  the  joints  of  the  hand  and 
fil1gprft*need  no  sjiecial  diagnostic  description.  Here,  as  elsewhere,  they  may 
follow  a  great  variety  of  causes,  local  and  general,  of  an  infectious  nature,  due 
to  open  wounds  or  to  the  localization  of  sceptic  or  other  specific  infectious 
processes  in  the  aifected  joints.  fAinong  such  may  he  mentioned  gonorrhea, 
typhoid  fever,  pyemia,  acute  osfeoniyelitis  of  the  bones  of  the  forearm  and 
hand,  pneumonia,  and  other  conditions  which  will  be  found  described  under 
Diseases  of  the  Joints  of  the  Upper  Extremity,  Chapter  VIII.  Here,  as  else- 
where, these  inflannuations  are  characterized  by  loss  of  function  in  the  affected 
joint,  by  pain,  by  swelling,  by  constitutional  symptoms  of  sepsis,  and  in  severe 
cases  by  destruction  of  the  kmes  and  soft  parts  entering  into  the  joint,  etc.,  as 
described  under  Purulent  Inflammation  of  Joints,  Vol.  I.  In  cases  of  doubt, 
the  character  of  the  exudate  in  the  joint  is  readily  determined  by  the  use  of  the 
aspirating  syringe  and  culture  exix?riments. 

TUMORS  OF  THE  WRIST  AND  HAND 

Benign  Tumors  of  the  Wrist  and  Hand. — A  great  variety  of  benign  tumors 
have  been  observed  upon  the  wrist  and  hand.    Hard  papillomata  are  particularly 
frequent  upon  the  hand  and  fingers.    They  are  much  more  frequent  in  childliootl 
than  at  any  other  period,  and  are  believed  to  be  due  to  mechanical  injury  or 
irritation.     They  are  said  to  be  inoculable  upon  the  same  individual.     They 
usually  remain  small,   though   in   rare  cases  certain  so-called   "seed   warts'^ 
may  reach  the  size  of  a  large  buckshot,  or  even  larger.     They  are  often  tender^ 
and  are  frequently  wounded  or  cracked  near  their  bases  by  slight  mechanical 
violence.     They  are  readily  removed  by  caustics  or  by  excision. 

The  Tumors  of  the  Blood-vessels  Affecting  the  Forearm  and  Hand, — Th^ 
most  important  of  these,  cirsoid  aneurism  or  aneurism  by  anastomosis,  has  • 
received  attention  elsewhere.     The  ordinary  forms  of  angiomata,  nevus,  and 
occasionally  cavernous  angioma,  are  observed  as  small  and  usually  circumscribed 
tumors  in  the  skin  of  the  wrist  and  band.     For  their  diagnosis  see  Tumors^ 
Vol.  I. 
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Lipoma. — Lipomata  are  rare  tumors  upon  the  wrist  and  hand.  They  have, 
however,  been  observed  as  small  cireumseribcd  and  as  diffuse  subcutaneous 
growtlis.  The  diagnosis  of  the  circumscrilx?d  forms  when  they  occur  in  the 
ordinary  situation  of  ganglion  may  offer  some  difficulties.  Lipomata  have  l)een 
described  occurring  on  or  beneath  the  flexor  tendons  of  the  palm,  in  the  vicinity 
of  the  annular  ligament.  Hence  they  tend  to  spread  downward  and  may  grow 
ill  the  interspaces  Ix^tween  the  metacarjial  tones  and  ap[K?ar  upon  the  back  of 
the  hand.  The  diagnosis  could  best  be  made  by  incision,  since  the  growth  would 
s«»  closely  resemble  a  j)roductive  tuberculous  inflammation  of  the  tendon  sheaths 
that  an  error  of  diagnosis  would  l)c  ])robable.  It  is,  however,  to  l)e  borne  in 
mind  that  tul)erculous  inflammaticms  of  the  tendon  sheaths  of  the  palm  spread 
iij)ward  toneath  the  annular  ligament  to  the  forearm,^  while  lipoma  tends  to 
grow  dowuAvard  toward  the  fingers. 

Fibroma. — Fibroma  is  a  tumor  rarely  found  arising  from  the  skin  and 
snl)cutanoous  tissues  of  the  hand.  The  diagnosis  is  not  difficult.  The  tumors 
present  the  ordinary  characters  of  fibroma,  either  hard  or  soft,  and  are  movable 
iilK)ii  the  tissues  l:cneath.  (See  Fibroma,  Vol.  I.)  Keloid  sometimes  develops 
in  the  scars  following  wounds  with  loss  of  substance,  infected  wounds,  and 
hums  of  the  hand  and  fingers.  They  more  commonly  develop  upon  the  dorsum 
than  \\])<m  the  palmar  surface  of  the  hand. 

Fibromata  of  the  deeper  structures  of  the  palm  may  develop  in  the  palmar 
fascia,  or  in  the  tendcms.  They  usually  follow  trauma  and  exist  rather  as 
masses  of  cicatricial  tissue  than  as  true  new  growths.  When  a  small  fibroma  of 
this  kind  develojjs  in  a  flexor  tendon  of  a  finger  it  may  produce  the  condition 
Josc'rilKHl  in  a  preceding  paragraph  known  as  "  snapping  finger." 

The  so-called  epithelial  implantation  cysts  are  occasionally  observed  upon 
the  hand.  They  follow  an  injury,  either  an  incised  or  a  ccmtiised  and  lacerated 
^vound,  such  that  a  portion  of  skin  is  mechanically  displaced  into  the  sub- 
cutaneous tissues  and  there  produces  a  cystlike  tumor,  usually  of  small  size  and 
finnor  elastic  consistence,  containing  the  elements  of  the  secretions  and  organized 
structures  of  the  skin.  The  affection  is  one  almost  peculiar  to  men.  The  index 
finger  is  the  favorite  site  of  the  tumor,  though  such  may  occur  in  the  palm  or 
^n  other  parts  of  the  hand.  A  tumor  probably  of  this  character  upon  which  I 
%'rated  many  years  ago  in  the  Roosevelt  Hospital  is  showTi  on  page  265,  Vol. 
^'  In  this  case  the  tumor  was  plainly  of  a  cystic  character.  In  some  of  the 
horded  cases  the  cyst  has  been  thick-walled  and  of  firm  consistence,  resem- 
Wing  a  solid  growth.  In  others  a  foreign  body  has  l)een  found  in  the  center  of 
the  cyst.  An  accurate  diagnosis  of  the  character  of  these  cysts  can  best  be  made 
"y  microscopic  examination  of  the  cyst  contents  and  of  sections  of  the  cyst  wall. 
^  euro  fibromata. — Xeurofibromata  of  the  hand  and  fingers  follow  trauma- 
tiHUi8.  They  form  usually  s|HiHl!(*-8htti»od  t?ii]Mr|rements  nf  the  nerve  trunks,  and 
^8y  ^Ve  rise  to  disturbances  fif  jHcnHafinn  in  \hv  finirr^tH  and  be  followed  by  a 
l^^uritis.  The  situation  of  Jho  tn nt<ie^^  \d*'NTiMinrd  from  the 
mjury  and  from  localized  IctiJerii 
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Enchondroma. — Cartilaginous  tumors,  often  niultii)lc,  occur  in  the  bones 
of  the  hand  and  fingers  more  often  than  elsewhere.  They  may  remain  of  small 
size,  or  in  other  cases  grow  quite  large  and  produce  ugly  deformities  with 
marked  loss  of  fimction.  In  a  certain  proportion  of  these  cases  the  tumors 
remain  benign,  in  others  they  undergo  sarcomatous  or  myxomatous  degeneration, 
produce  metastases  and  exhibit  all  the  characters  of  malignant  new  growths. 
The  diagnosis  of  enchondromata  of  the  hand  and  fingers  is  easy.  They  occur  in 
young  persons,  or  have  originated  in  youth.  They  are  hard  nodules,  firmly 
attached  to  the  bone,  and  so  long  as  they  are  not  in  combination  with  osteoma, 
are  very  permeable  to  the  X-rays.  The  osteomata  of  the  hand  and  finger 
bones  are  much  rarer  tumors.  They  have  a  broad  attachment  to  the  bone, 
are  very  hard,  and  their  bony  structure  is  readily  demonstrated  by  an  X-ray 
picture. 

Halig^ant  Tumors  of  the  Hand  and  Fingers. — The  malignant  tumors  of  the 
hand  and  fingers  are  sarcomata  and  epitiieliomata. 

Sarcoma, — The  sarcomata  may  originate  in  warts,  pigmented  moles,  and 
nevi  of  the  skin  of  the  hand.  Numerous  forms  of  sarcoma  have  been  observed 
in  the  skin  of  the  hand,  but  the  spindle-celled  sarcomata  and  melano-sarcomata 
are  the  most  frequent  forms.  The  former  may  grow  slowly  for  a  long  time, 
suddenly  to  take  on  a  more  malignant  character,  whereas  the  melano-sarcomata 
originating  in  pigmented  moles,  when  once  started,  are  disseminated  throughout 
the  body  with  frightful  rapidity.     The  sarcomata  of  the  bones  have  here  more 

1 


Fio.  174. — Sarcoma  of  the  Wrist.     (Rooeevelt  Hospital,  collection  of  Dr.  Charies  McBumey.) 

commonly  a  central  origin  and  may  1x3  of  various  tyjws  and  of  varying  degrees 
of  malignacy.  Before  they  have  perforated  into  the  surrounding  soft  parts  they 
may  produce  a  spindle-shaped  enlargement  of  the  bone,  a  spinosa  ventosa.  The 
periosteum  once  perforated,  the  soft  parts  are  rapidly  invaded,  other  bones  are 
infiltrated  and  destroyed,  and  large  tumors  may  be  produced  showing  the 
ordinary  characters  of  sarcomata.  Giant-celled  sarcoma  originating  in  the 
periosteum  is  less  common,  an^l  here  rather  less  malignant  as  a  rule  than  other 
types.  Combinations  of  sarcoma  with  fibroma  of  varying  degrees  of  malignancy 
may  originate  in  the  soft  structures  of  the  hand,  notably  in  the  tendon  sheaths, 
and  in  the  nerve  trunks.  Sarcomata  of  the  nerve  trunks  have  been  described 
in  a  preceding  chapter. 
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Epllh'lioma, — E|>itljelioma  acctirs  witli  tJiily  iiKKk^rate  frcqiit'iicy  upon  the 
baud  unci  fingers.  Mo^t  often  upon  the  dorsum,  rarely  ti|KJn  the  palm.  Such 
epillielfimata  may  oceasionatly  originate  in  congenital  warts,  rarely,  it  is  be- 
lieve<l,  in  papilloniata  -which  dcvx'lop  later  in  life,  ilneh  mure  eomnionlj 
cpitbeliomata  arise  upon  the  sites  of  fonner  scars,  or  upon  surfaces  the  seat  of 
Aronic  mechanical  or  ehenijeal  irritation.    During  the  past  ten  years  numerous 


Fia,    175* — J*1pitB£1.10MA   of   xHt    Ihlmh.     (\rw    V  ►rk    lii>,-pitiil   collection.) 

valuable  lires  have  been  sacrificed  as  the  result  of  repeated  exposures  of  the 
w4  to  the  X-rays  by  surgeons  and  other  X-rays  workers.  The  chronie  in- 
^animation  of  the  skin  and  the  trophic  changes  produced  hv  repeated  exposures 
lo  tije  rays  eventuate  in  keratoses^  and  these  in  shallow  ulcerations  which  refuse 
^ofeal,  and  after  existing  f«^r  months  or  years  take  on  the  characters  nf  typical 
^ptWioma,  Glandular  infection  follows,  and  in  spite  of  extensive  and  mutilat- 
[operations  the  individual  is  doomed.  ' 


CHAPTER    XVII 

INJURIES  OF  THE  HIP 

ANATOMICAL  REMARKS 

{Partly  adapted  from  Merkel,  Woolsey,  and  A,  Iloffa.) 

The  bony  struetnros  ontering  into  the  hii)-joint  are  the  aeetabnliini,  or 
cotyloid  cavity  of  the  os  innoniinatiim,  and  the  head  of  the  femur.  The  acetab- 
ulum forms  a  hemispherical  hollow  surface  into  which  the  head  of  the  femur 
fits.  The  border  of  the  acetabulum  is  surrounded  and  covered  by  a  strong,  firm 
ring  of  fibro-<*artilage,  with  a  sharp  border  called  the  labrum  (jlenoidalr  or 
cotyloid  ligament.  This  border  so  closely  embraces  the  head  of  the  femur 
beyond  its  greatest  diameter  that  it  holds  the  bone,  and  even  the  entire  weight 
of  the  limb,  in  position  by  atmospheric  pressure.  This  ligament  also  bridgc»s 
over  the  dei)ression  in  the  margin  of  the  acetabulum  where  the  jnibis,  ilium, 
and  ischium  come  together.  During  the  growth  of  the  j)elvis,  and  before  the 
throQ  bones  have  united,  the  cartilages  come  together  at  the  bottom  of  the 
cotyloid  cavity  in  the  shape  of  an  inverted  Y.  This  union  occurs  at  about  the 
eighteenth  year.  The  bottom  and  lower  portions  of  the  acetabulum  are  thin. 
Above,  as  well  as  in  front,  and  behind,  the  bone  is  very  thick  and  strong  to 
support  the  weight  of  the  body.  The  articular  surface  of  the  acetabulum — i.  e., 
that  portion  covered  by  cartilage — is  about  one  half  inch  in  width  and  of  a  horjje- 
shoe  shape,  being  incomplete  below  and  to  the  inner  side.  The  bottom  of  the 
cotyloid  cavity  is  not  covered  with  cartilage  but  is  lined  w^ith  synovial  membrane 
merely,  outside  of  which  there  is  a  sort  of  packing  of  loose  fat.  Although  the 
bottom  of  the  cavity  is  thin  it  rarely  hapjiens  except  from  very  great  violence 
that  it  is  injured  by  force  transmitted  through  the  head  of  the  femur,  the 
shai^s  of  the  head  and  of  the  cavity,  resj^ectively,  being  such  that  the  head  is 
prevented  from  bearing  up(m  it.  In  disease  of  the  hip-joint,  however,  during 
the  earlier  years  of  life,  infection  and  destruction  of  the  Y  shaped  cartilage 
may  occur,  so  that  the  bones  may  be  separated  or  the  interior  of  the  pelvis 
invaded  by  tuberculosis  or  by  pyogenic  germs.  The  acetabulum  measures  alx)ut 
5  cm.  in  width  at  its  rim,  and  from  30  to  35  mm.  in  depth  in  the  male,  shallower 
in  the  female. 

The  head  of  the  femur  is  hemispherical  in  shape,  or  nearly  so,  since  the 

sphere  is  slightly  flattened.     The  radius  of  the  sphere  is  about  an  inch.    Rather 

more  than  half  of  that  portion  of  the  head  covered  by  cartilage  lies  in  front 

and  above,  rather  less  than  half  posteriori v  and  below.     Just  below  the  middle 
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luneiiT  T»>  rnc  os  iniiiimiHiHiiiu  iijnvanl  mm  nnvnrfl  to  tiie  lieatl  n 
femur.  Tlds  ligament  is  put  iipoii  the  stretch  hv  adductifHi  and  otitward  rota- 
tion of  the  thigh.  It  in  ruptured  in  cuiiiplete  traumatic  dishx*ation8  uf  the 
hip  joint. 

The  head  is  joiiU'd  In  the  shaft  hy  the  neck.  The  junetinn  of  tlic  nrt*k  witli 
the^haft  is  inJieated  hy  a  line  nj^m  the  Wme  which  pasi^es  from  the  trr»chanter 
laajer  to  the  trm-hanter  minor  (intertrfK'himteric  line).  The  neck  makes  an 
m^k  with  tlie  shaft,  whitOi  is  in  adults  nn  the  avcra<[^e  ahont  i:]*)'',  thou^rh 
il  varies  within  certain  limits.  Accord iug  to  the  researches  of  Rtnlct,  (putted 
hy  StimiHm,  it  is  in  the  child  ami  aihilt  nn  the  average  l^M^^  in  the  afj^ed 
120',  though  it  may  vary  within  normal  limits  ln4ween  121*^  and  144"^. 
Chaqiys,  tpioted  hy  ilerkel,  jilaces  th*^  limits  l>etwcen  115'  and  14(V\  Tlie 
net'k  passes  upward  and  a  little  backward  to  juin  Ha*  ln-ad.  Tire  centcT  of  the 
Imd  of  the  fennir  lies  ahniit  two  indit's  vt'rtieally  lielow  the  anteri«^r  inferior 
spiue  of  the  ilinm.  If,  from  the  middle  of  a  line  joining  the  anterior  sui>LTior 
spine  of  (he  ilium  and  the  spine  of  the  pnhis,  a  sH^ond  line  lie  drawn  downward 
«Dci  outward  at  right  ani*h^s  to  the  first,  it  will  histH^-t  the  hii)-joint  into  equal 
latlve*?,  ami  the  middle  of  the  head  of  the  femur  will  he  upon  tl»e  second  liiiL? 
Ji^tant  fn»m  tlie  first  about  two  inches.  Ytw  the  time  of  appearance  of  the 
»<*veral  epiphyses  of  the  upper  eiel  of  tin*  femur,  see  sect  inn  on  the  Epiphyses 
ia  this  volume.  For  the  bony  stnicture  of  the  upjer  portion  of  tlie  femur,  see 
Fractures  uf  tlie  Xeck  of  tlio  Femur. 

The  Capsule  and  Ligaments  of  the  Hip-joint. — The  cajtsulc  of  the  hip-joint 
t!*  attached  to  the  entire  cdnnnuferenee  of  the  cotyhiid  <*avity,  just  beyond  the 
*iiarp  free  border  of  the  cart ilatic,  wlience  it  passes  di>wnward  and  outward  to  be 
«ttacbf*<l  at  nr  near  the  junction  of  the  neck  with  the  shaft.  The  linut  of  attach- 
H»ut  in  front  is  the  iiitertnx'hantcric  line.  Posteriorly,  the  cajisule  is  attached 
'otheiieek  itself,  a  short  distance  from  the  junction  of  the  neck  with  the  shaft. 
Tims  jMisteriorly  a  small  pjrtion  of  the  neck  lies  outside  the  capsule  of  the 
}wi,  Alwwe,  it  pa8st»s  to  the  digital  fossa  at  the  base  of  the  great  trochanter, 
»tJ<l  U^hnv  tf>  the  upj>er  lindt  of  the  trochanter  minor.  The  capsular  lipnnent 
'^•nsisis  of  h»ni»itudinal  and  circular  fibers  whifh  vary  much  in  thit-kuess  ami 
in  j^trenfcth  on  different  asjiccts  of  the  joint.  As  a  whole,  these  ligamentons 
^Wures  are  the  strongest  in  the  body.  The  weakest  |w»rtion  lies  |K>steriorly 
Mow  where  the  synovial  ntembrane  of  the  joint  is  retlected  u|>on  the  neck 
''''H<*  femur.  Details  will  l>e  found  in  suceeedinp  paragrapybs. 
I  y  Over  <^rtain  arf*as  the  loniritudinal  fibers  are  gi'eatly  increased  in  thickness 
^W  iR  stn*ngth.  They  constitute  what  are  knoAvn  as  the  firre*smri^  Jif/amffih, 
ihpce  of  these  exist.  They  are  the  llio-f femora!  liffftmcni,  the  puho-fr moral  ligo- 
^^^^i  nntl  the  hchio-fvmornl  JitjamrnL  Of  thes(\  the  ilirnfemoral  lip^ament  of 
'**rtin,  or  as  it  was  calh'd  by  IJitrdow,  who  demonstrated  its  iui]M>rtance  In 
Nation  to  dislocations  of  the  hip-joint,  the  Y  titjatncnl,  is  much  the  strongest 
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and  most  important.  It  passes  from  the  anterior  inferior  spine  of  the  ilium 
and  from  the  surface  of  bone  behind  and  below  it,  downward,  and  a  portion  of 
it  outward  to  be  attached  respectively  to  the  lower  and  to  the  upper  portions 
of  the  intertrochanteric  line.  The  ligament  divides  into  two  bands  at  a  variable 
distance  below  the  inferior  spine  of  the  ilium,  thus  forming  the  limbs  of  the  Y. 
As  stated,  the  inner  limb  passes  almost  vertically  downward  to  be  attached  to 
the  lower  part  of  the  intertrochanteric  line.  The  outer  passes  downward  and 
outward  to  be  attached  to  the  upper  part  of  the  same.  This  ligament  is  the 
strongest  in  the  body.  It  is  about  one  quarter  of  an  inch  thick  in  its  thickest 
part,  and  is  cai)able,  according  to  the  experiments  of  Bigelow,  of  withstanding 
a  strain  of  from  250  to  700  pounds. 

In  relation  to  dislocations  of  the  hip,  this  ligament  is  of  great  interest  and 
im}X)rtance,  since,  except  as  the  result  of  very  great  violence,  it  is  not  broken  in 
dislocations  of  the  hijvjoint.  It  remains  in  most  cases  intact,  and  determines 
the  movements  of  the  head  of  the  bone  after  it  has  left  the  glenoid  cavity,  and 
consetjuently  the  position  of  the  limb,  while  the  relations  of  the  head  and  nei'k 
of  the  bone  to  the  ligament  in  different  dislocations  determine  the  manijiulations 
necessary  for  reduction.  The  inner  portion  of  the  ligament  limits  extension 
of  the  thigh,  its  outer  limb  limits  external  rotation. 

The  puho'femoral  ligament  arises  from  the  anterior  and  lower  ])art  of  the 
edge  of  the  acetabulum  and  pubic  bone,  as  far  inward  as  the  |x*ctineal  eminence. 
It  j)asses  outward  and  downward  to  be  attached  just  above  the  lesser  trochanter. 
This  ligament  limits  the  motion  of  abduction. 

The  ischio-femoral  ligament  arises  from  the  ischium  below  the  acetabulum, 
and  passes  outward  upon  the  posterior  aspect  of  the  joint  to  be  attached  to  the 
femur.  This  ligament  limits  internal  rotation  of  the  thigh.  Above  and  below 
the  pubo-femoral  ligament  the  capsule  of  the  joint  is  thin  and  weak.  In  front, 
the  thinnest  portion  is  just  below  and  external  to  the  ilio-pubic  eminence.  At 
a  point  between  the  ilio-femoral  and  pubo-femoral  bands  this  portion  of  the 
capsule  has  upon  it  a  bursa  separating  it  from  the  ilio-psoas  tendon  and  muscle. 
The  presence  of  this  bursa  is  sometimes  interesting  from  a  pathological  point 
of  view,  since  a  purulent  exudate  in  the  joint  may  extend  to  the  bursa,  or, 
on  the  other  hand,  a  psoas  abscess  may  invade  the  hip-joint.  In  later  years  the 
bursa  and  the  joint  may  communicate.  According  to  Heineke,  this  bursa  com- 
municates with  the  hip-joint  in  ten  per  cent  of  the  cases  by  a  large  or  smaller 
circular  opening.  A  second  weak  place  in  the  capsule,  according  to  Konig,  is 
immediately  above  the  trochanter  minor  at  the  place  where  the  tendon  of  the 
obturator  externus  muscle  is  in  relation  with  the  tendon  of  the  ilio-psoas.  The 
thin  and  weak  portion  of  the  capsule  posteriorly  lies  internal  to  the  pubo-femoral 
ligament,  and  rupture  of  the  capsule  occurs  more  often  in  this  situation  than  in 
any  other. 

The  motions  of  the  hip-joint  are  extremely  varied ;  much  the  most  important 
of  these  are  the  motions  of  flexion  and  extension,  which  give  the  lower  extremity 
that  pendulum  action  necessary  for  walking.     In  these  motions  also  the  head 
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of  the  bone  is  most  secure  lu  the  eotyloid  cavity.  The  niotioE  of  extenaion  is, 
iB  stated,  limited  by  the  tension  of  tho  ilio-femoral  ligament.  Flexion  is  limited 
tr  the  contact  of  the  front  of  the  thigh  with  the  soft  structures  of  tlie 
groin  and  the  abilomiinil  wall,  when  the  knee  is  in  the  state  of  flexion.  When 
the  knee  is  extended,  Hcxion  of  the  tliigli  at  the  hipjoint  h  lintitetl  by  the  tension 
of  the  powerful  flexor  ninsdes  of  the  knee  (the  ham-string  muscles).  AIkIuc- 
tidn  is  Hiriite<l  by  tlie  pidM>fem<iriiI  li^nment;  adduction  by  the  outer  }>ortioii  nt 
the  ilii>fe moral  li^iunent ;  extcrntd  rotnticm  by  the  ilio-frTiinral  lipnueiit,  ils 
outer  part  during  ilexiou  and  its  inner  part  during  extension;  inwHrd  ro(nri<iu 
by  the  ischiofemoral  ligament  during  flcxinn,  by  the  ilio-femoral  ligament  dur- 
ing extcnsion. 

Ie  relation  U*  the  *liagiiosis  of  dishx*ations  of  the  hip-joint,  NfeLATOx'^,  or  llu" 
jj^ciiro-iLiAr  line,  is  of  very  grciit  import im<*e.  The  line  is  drawn  frmn  tin? 
unterior  superior  spine  of  the  ilium  outward  and  barkward  across  the  outer 
5urfaee  of  the  tliigh  tn  the  lowermost  jMirtinn  at  the  tulii^rosity  of  the  ischiuirj. 
I  a  normally  developMl  hip,  when  the  ihigh  is  slightly  flexed,  this  line  erosst^a 
il[i[ier  part  of  the  great  trocbaiif^-r.  The  most  su]iertiiMMl  |H>rtioii  of  the 
^M  inM^lumter,  which  is  readily  palpable,  lies  abcnit  an  inrb  belnw  tlic  top  o{ 
tliis  proeejss,  since  the  trorlinnter  eurves  iuwiird  at  its  u|i]>cr  [larr  luid  overhangs 
tlie  mvk  of  the  fcamr.  The  rhjnige<l  nlHrinus  nf  tln^  t*>|*  of  the  triK*Iuiufer  to 
Xelaton's  line  are  cd'  tlic  grenffst  iui|Mir!tni(*e  iu  tbr  diagnosis  of  dishK^iitlous  of 
t fie hi|^ joint,  as  will  Ijc*  deserilx^d  imdrr  Dish>eations  of  the  Hip.  The  liip-jojur 
fafo  stirroimded  In*  heavy  muscles  and  other  soft  parts  that  it  is  not  flireetly 
opeu  to  examination  by  pa!pati<in.  It  is  not  necessary  to  enumerate  the 
muHes  in  relation  to  the  hip-joint,  but  the  most  imjwjrtant  of  them,  in  its  rela- 
tion to  Jislr>cations  of  the  femur,  is  the  obturator  internus.  This  nniside  arisc*j4 
'^'m  the  inner  surface  of  the  obturator  foramen  aurl  the  surface  of  bone  lying 
between  it  and  tla-  great  sacro-sciatic  notch  and  passes  oulward  through  the  lesser 
ttcrosciatic  notch,  wberc  it  turns  sharply  forward,  as  on  a  pulley,  and  is 
tnaerted  into  the  inner  surface  oi  the  great  troeliauter  near  its  anterior  border. 
Abwe  the  obturator  internus  is  tlie  pyrifoririis  ums(dc.  Beb»w  it  tlie  quadratus 
letuoris.  In  dorsal  dislocations  of  the  liijr  the  head  af  the  bone  may  leave  the 
jojut  atjd  pass  either  Iwdow  or  alMivc  the  tendon  of  the  nbturator  in  tern  us,  or 
'«^  uiuscle  may  be  niorc  or  less  extensively  ruptured.  For  further  details  see 
Traamatie  Dislocations  of  the  Hip, 
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Though  congenital  dislc»catt<iu  nf  the  hip  is  rather  a  rare  enndition,  it  is 
nffatjvely  frequent  in  that  congrnital  JishK-atiumj;  i\rv  more  uften  observed  in 
«>»  joint  than  any  tether.  It  is  much  mnrc:^  frequent  in  females  than  in  males, 
wd  is  not  rarely  double. 

Causation. — Tho  causation  of  eougoTjita!  dislrK-ation  of  the  hip  is  unknown. 
It  lA  nut  infrequently  associated  with  other  deformities,  and  may  be  regarded 
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as  to  some  extent  hereditary,  since  several  examples  are  sometimes  found  in  the 
same  family. 

Pathology. — The  acetabulum  is  always  present  and  in  its  normal  position, 
but  is  shallower  than  normal  and  sometimes  triangular  in  shape.  It  is  believed 
that  during  the  earliest  stages  of  development  the  head  of  the  femur  and  the 

j^ acetabuhmi  are  in  their  normal  relations,  but  as 

1^^^^^^  the  head  of  the  femur  grows  larger,  it  is  unable 

■  ^fl^^  to  rest  in  the  small  and  shallow  acetabulum,  and 

^  ^^^^^  ^^  ^^  gradually  drawn  upward  and  backward  by  the 

action  of  the  attached  muscles,  so  that  the  head 
comes  to  lie  l)ehind  and  al)ove  the  cotyloid  cavity. 
In  most  instances  the  dislocation  is  of  the  back- 
ward variety,  and  the  head  of  the  bone  becomes 
somewhat  flattened  where  it  rests  against  the  pel- 
vis. The  ligamentum  teres  is  usually  present  and 
is  lengthened,  and  is  drawn  out  into  a  flat  band. 
No  notable  deformity  is  obser\'ed  until  the  child 
*  m    j^^.     ^  «  begins  to  walk,  when  the  head  of  the  bone  under- 

dA  ^^m     m^f  S^^^  ^  further  upward  displacement,  where  it   is 

supported  by  the  stretched  ligaments  and  by  t!ie 
surrounding  muscles,  and  at  a  later  period  by  the 
formation,  in  some  cases,  of  a  false  joint  upm 
the  surface  upon  the  ilium.  The  neck  of  the  femur 
is  rotated  so  that  it  points  farther  forward  than 
normal.  In  other  cases  the  head  of  the  bone  does 
not  rest  against  the  ilium,  but  is  suspended  merely 
by  the  muscles  and  ligaments.  The  joint  capsule 
is  stretched  across  the  acetabulum,  to  which  it  be- 
comes more  or  less  adherent.  The  cavity  of  the 
capsule  also  becomes  narrower  and  may  be  so  con- 
stricted that  it  is  too  small  for  the  passage  of  the 
head,  and  thus  forms  one  of  the  obstacles  to  reduc- 
tion. As  time  goes  on,  deformity  of  the  pelvis  is 
develoj)ed.  In  the  unilateral  cases  a  marked  deformity  of  the  pelvis  occurs  on 
account  of  the  abnormal  point  of  support,  such  that  the  crest  of  the  ilium  is 
displaced  inward  while  the  ischium  is  displaced  outward,  as  though  the  in- 
nominate bone  were  rotated  upon  an  antero-posterior  axis.  The  pelvis  is  also 
rotated,  or  rather  changed  in  shape,  in  such  a  manner  that  its  center  lies 
farther  upward  and  backward  than  normal.  The  horizontal  ramus  of  the 
pubis  is  increased  in  length  and  is  directed  upward  and  backward  to  an  abnor- 
mal degree.  In  bilateral  cases  a  similar  deformity  occurs  upon  both  sides,  so 
that  the  entire  pelvis  is  tilted  forward  and  the  crests  of  the  ilia  are  nearer 
together  than  normal — that  is  to  say,  the  entire  pelvis  is  compressed  laterally 
as  well  as  tilted.     The  condition  frequently  remains  unrecognized  until  the 


Fio.  176. — Congenital  Dislo- 
cation OF  THE  Hip  in  a 
Little  Girl  Aged  Ten. 
(New  York  Hospital  collec- 
tion.) 
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child  begins  to  walk.  In  the  bilateral  cases  the  ability  to  walk  is  delayed, 
and  these  children  have  a  peculiar  waddling  gait,  whicli  is  characteristic. 
There  is  marked  lordosis.  In  the  unilateral  cases  there  is  a  well-marked 
limp.  Partly  on  account  of  the  lordosis,  the  buttocks  are  unduly  prominent, 
and  the  trochanter  projects  to  an  abnormal  degree.  The  perineum  is  broad- 
ened, and  when  viewed  from  the  side,  as  the  child  stands,  the  prominence  of 
the  buttocks  posteriorly  and  the  marked  lordosis  are  almost  sufficient  for  a 
diagnosis,  without  other  examination.  In  the  unilateral  cases  there  is  shorten- 
ing ujx)n  the  dislocated  side  and  a  compensatory  scoliosis  in  order  to  enable  the 
patient  to  stand  erect.  As  already  stated,  the  entire  pc^lvis  is  tilted  forward. 
Jn  the  unilateral  cases  the  muscles  of  the  affected  side  are  usually  less  well 


Fio.  177. — UifiLATKRAL  CoxoEXfTAL  DISLOCATION  OF  THE  Ftmvtr.     (X-rav  by  the  author.) 


developed.  Fpon  palpation  all  the  motions  of  the  joint  are  found  verj-  free, 
except  in  some  cases,  aMuction.  Upon  gra.sping  the  thigh  with  one  hand  and 
palpating  the  hip  with  the  other,  the  upper  end  of  the  bone  may  be  made  to 
move  up  and  down,  and  sometimes  the  head  can  lie  reef^ize<l  on  rotation. 
WTien  the  dislocation  is  bilateral,  the  scr>lir>si.«*  will  be  absent.     In  some  of  these 
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eases  there  is  no  ]i«iti.     In  otliers,  as  tinie  gf^n  on,  llio  deforinity  and  disaljility 

increase  and  \nnn  may  Ix?  complained  of.     In  some  cases  the  bone  may  be  pulled 

down  readily  enougb  by  the  rini  of  the  acetabulum  and  may  be  felt  to  slip  uver 

^ =^==_^=^^^=^^ .— '*  ^^^'^'^  ^  jiiuip*     The  dislo- 

hackward,  upward,  and  for- 
wjirtL  Tlie  first  form  is 
by  fjir  the  most  frequent, 
itoasiircments  will  kIkjw 
that  \\\v  head  of  the  Iwme  is 
above  Kelaton'a  line. 

The  di^i^osis,  not  only 
as  to  the  presenee  of  the  dis- 
hK^iiHoii,  hut  also  as  tu  tlie 
size  and  Bhape  of  the  acetnh- 
ulum,  the  length  of  the 
neek  of  the  femur,  and  the 
.sha|)e  and  size  of  the  head, 
can  l*e  mode  with  great  ac- 
curtii'V  l>y  mcima  of  stereo- 
srnpie  X*ray  pictures. 
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Fit!.    178. J>i*lUILE    CONiJKNJTAL     DtBI.OrATloN    OF   THK    II tl"- 

jMjNT.     (Aitthiir's!  oollccljuii,) 


1  )i,sloeation  of  the  hip  is 
a  eomparatively  rare  in- 
jury, and  eoBstitutes  in  the 
Btatistics  of  writerj^  rather  less  tJujn  two  per  cent  of  all  dislrM?ations.  The  injury 
is  nioro  conmxon  in  males  than  in  females.  It  has  l»eeu  observed  at  all  ai»es 
of  life,  from  six  uiontlis  to  extreme  old  age,  but  is  must  common  during  the 
early  dec*adea  wdien  the  greatest  activity  exists*  About  half  the  eases  occur 
before  the  age  of  twenty  years  (Prahl).  The  eases  nuiy  hv  grouped  broadly 
under  two  hands— namelyj  hackward  dislocations  and  forward  dislocatitms, 
the  haekwartl  gmiip  inelutling  tin*  vast  majurity  of  all  disloentinns  of  the  lup, 
the  utliers  being  relatively  rare.  Dishjcations  of  the  hip  may  be  simple  or  com- 
pound. Owing  to  the  very  hirge  mass  of  soft  jiarts  surrounding  the  hip-joint 
upon  all  sides,  compound  dishjcaiions  occur  only  frrim  very  great  degrees  of 
violence.  The  injury  itself^  being  a  very  dangerous  one  and  often  associated 
with  other  serious  lesions,  is  fatal  in  a  birge  proportion  of  eases.  In  this  con- 
nection, Stimson  says  of  the  statistics  *jf  certain  reported  cases  collected  by 
him :  ^  '"  The  gravity  of  the  condition,  seven  deaths  in  nine  eases,  is  largely  due 


'  L.  A.  Stimson,  loc.  cit.,  p.  724. 
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to  associated  injuries  and  shock,  live  deaths;  m  the  rmuainin^  foiir,  the  wouud 
suppurated,  after  reduction,  and  two  of  them  diinK  The  urp^ut  ques^tion  i* 
whether  or  not  to  excise  the  head  of  the  femur  in  onler  to  tiimiuish  tl\o  diinp^r 
if  suppuration  should  follow.  In  fresh,  uniuftvttHl  castas,  I  sho\ild  think  it 
imnecessars'  if  ample  drainage  were  provided." 

Without  going  into  the  elalxirate  and  somewhat  i»on fusing  elassilioatioUH 
which  from  time  to  time  have  hocn  nuule  of  dislocations  of  the  hip,  anil  which 
are  of  more  historical  than  of  surgical  intcn»st,  the  author  hciv  tpmtcs  the 


Fia.  179. — OfSiit.siTAi.  Dwixm.-atiow  oi-  TUfc  iiii';  <«ihi.  A'^rj/'l  lllHl^r.«. 
(Cueof  Dr.  Wm.  A.  iMjwtum,  New  Vork  Jf'^pitia,  *  fni^l'uiU'itt  Ik-imtinn-ut,) 


cla?sification  u»vh1  liv  Dr.  Stiinsr^n,  with  th*-  rt^urdrk  th;il  oMmt  ihfiii  tli<'  d'/r«ttl 
diahx-atiouji  the  variHicj*  uK'ntiow-d  are  <fXtr<'rii<'ly  nin-,  w'#'oiid  in  fr«"jii''i«''y 
U-ing  the  obturator  or  thvroid  di-l^x-ali'^ni^  th;it  i^.  d'>wn w;ird  ;ifid  inw;ird  di* 
l«rf-ationa. 

and  iwfjjfr  '/  t>j*r  ■  ^j;^nt^yAyi*/i'i  '' 


Visujcxtiok  Hackyjuii^. 


▲.VXi    LWAJUi. 


1  F*TJTj«u! 
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,^  ,,  r  rllio-pectineal. 

Dislocations  forward        K,  ,  .      U^  ,  T 

TT  -<  Suprapubic  <  Pubic. 

AND  Upward.  ^      *-    f  i 

L  Untrapelvic. 

Dislocations  Directly       f,c,  ^  i  -j       o.  i      •  n 

y     ,  MSupracotyloid  or  Subspinous.) 

Dislocations  Downward  on  the  Tuberosity  of  the  Ischium. 

Dorsal  Dislocations. — Dorsal  dislocation  of  the  hip  is,  as  stated,  nnieli  tlie 
most  eominon  form.  It  occurs  when  the  thigh  is  flexed,  adducted,  and  rotated 
inward.  When  in  this  position,  the  head  of  the  femur  rests  against  and  jmts 
upon  the  stretch  the  posterior  and  inferior  part  of  the  capsule,  wliich,  as  already 
stated,  is  its  weakest  point.  Then,  suitable  violence  being  applied — such  that 
one  or  other  of  the  motions,  flexion  or  rotation  inward,  or  adduction,  is  in- 
creased— dislocation  occurs.  As,  for  example,  when  a  patient  falls  from  a  height 
and  strikes  the  ground  with  the  thigh  in  the  above  position,  or  as  when  he  stands 
with  the  thighs  flexed  and  his  body  bent  forward  and  some  heavy  object  strikes 
him  on  the  back.  As  a  consequence  the  capsule  gives  way,  it  is  torn,  and  the 
head  escapes  from  cotyloid  cavity;  usually  the  ligamentum  teres  is  torn  from 
the  femur  or  may  be  ruptured.  The  head  of  the  bone  passes  backward  over  the 
rim  of  the  acetabulum  at  a  higher  or  lower  point,  and  comes  to  rest  usually  with 
the  limb  in  or  near  the  position  in  which  it  was  when  dislocated.  The  head 
may  rest  behind  and  above  or  behind  and  below  the  acetabulum.  In  the  former 
group  are  included  the  so-called  dislocations  upon  the  dorsum  of  the  ilium ;  in 
the  latter  group,  the  ischiatic.  It  is  believed  that  in  a  large  number  of  cases 
posterior  dislocations  have  been  diagnosticated  as  upon  the  dorsum,  whereas 
really  the  head  of  the  bone  was  lower  down  upon  the  ischium.  Be  that  as  it 
may,  in  many  instances  a  secondary  displacement  takes  place,  such  that  the 
head  of  the  bone  rises  from  its  position  upon  the  ischium  to  a  point  above  U])()u 
the  ilium.  The  rim  of  the  acetabidum  or  its  cartilage  may  be  fractured,  and 
the  neighboring  muscles  are  more  or  less  extensively  lacerated.  The  obturator 
internus  may  be  but  slightly  torn,  the  head  of  the  bone  passing  either  above  or 
below  its  tendon ;  or  in  other  cases  the  muscle  may  be  ruptured.  The  quadratus 
femoris  is  usually  more  or  less  lacerated.  The  pyriformis,  the  gemelli,  and  the 
obturator  externus  may  be  more  or  less  extensively  ruptured.  The  head  of 
the  bone  may,  as  already  stated,  pass  either  Mow  or  above  the  tendon  of  the 
obturator  internus,  or  the  muscle  may  be  stretched  across  the  head  without  l)eing 
ruptured.  When  the  head  passes  through  the  lowest  part  of  the  capsule  and 
beneath  the  tendon,  it  may  subsequently  pass  upward  as  a  secondary  displace- 
ment behind  the  obturator  internus.  In  this  case,  therefore,  the  primary 
displacement  is  do^vnward  and  the  secondary  displacement  upward,  the  latter 
being  limited  in  extent  by  the  remaining  untom  portions  of  the  capsule,  and 
especially  by  the  ilio-femoral  ligament,  which  in  reality  determines  and  limits 
this  secondary  dis])lacement,  the  attachment  of  the  ligament  to  the  femur  form- 
ing the  fulcrum  of  the  lever,  or  a  new  center  of  motion,  so  that  if  the  thigh  be 
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prtly  extendod  wliilt^  tlie  liinh  is  si  ill  tul<huit'<J  ihkI  rotutrd  inward,  tho  head 
of  lite  bone  passes  upward  Ijcluiid  tbe  acetalmliim  upon  llie  dorftinn  of  ilie  ilium. 
IfJiowevtT,  extension  of  the  tlii^li  takes  plaee  and  is  areHmptiuied  by  alul notion 
or  outward  rotation,  the  head  of  the  bone  will  pass  in  the  u{)pi>site  dirwtion — 
namely,  inward  and  forward — pnulueing  an  obturator  dislocation.  The  point 
where  the  head  of  the  Ktne  conies  U*  rest  in  the  ordinary  tyjH:*s  of  backward  dis- 
Wiifion  may  be  as  follows;  Just  behind  and  alMJve  the  acetabulum,  so  that  the 
miter  of  the  head  of  the  Ume  lies  on  a  level  with  the  spine  of  the  iscliinm 
c*jn5titnting  the  iscdiiatie  fornix  or  in  the  typical  dislocations  upon  the  dorsum 
of  the  ilir.mj  the  head  tif  the  bone  ctmies  to  rest  in  front  of,  Init  rarely  above,  the 
a|M»x  of  the  great  seiatie  notch.*  It  may  1m*  borne  in  niin<l  tliat  w^hen  the  in- 
diridtial  lies  flat  upon  hh  baek  the  great  sciatic  notch  lies  vertically  tK4ow  the 
anterior  superior  spine  of  the  ilium,  Assm-iated  injuries  of  the  vesseU  and 
ntTveii  are  rarely  iH*esent  in  dorsal  dislwations. 

The  Symptoms  and  Diagnosis,— There  is  complete  loss  of  function  of  the 
injurecl  extremity.  The  thigh  is  flexed,  adducted,  and  inverted.  The  limb 
apfiears  shortened,  tlie  toes  rest  up(m  the  dorsum  of  the  other  foot.  This  j>osi- 
tion  ii;  quite  evident  upon  inspectirm  if  tlie  patient  stands  erect  xipon  the  sound 
limk  If  he  lies  upon  his  back  the  deform ity  becomes  still,  more  marked,  so 
that  tlii'  knee  of  the  injured  side  may  rest  upon  the  opposite  patella,  or  the 
injuri'cl  thigh  may  cross  the  otlier  even  as  high  as  its  irddille.  Tlie  jwisition  of 
<i4duetion,  flexion,  and  internal  rotation  may  lie  inL'rea>^ed  passively  with  ease, 
but  extension,  external  i^*tatinn,  ami  abductinn  are  strongly  rc^sistetl.  Fijon 
iasjiection  and  palpation  the  dejjression  which  normally  exists  l)ehind  the 
trfdiaiiter  is  lost  and  there  is  a  det:'rease  in  the  resistance  of  tlie  soft  parts  in 
fr<»nt,  when  palpated  below  the  outer  half  of  Ponpart's  ligament.  This  last 
*\pi,  although  rarely  necessary  for  a  iliagutisis,  may  in  obscure  eases  serve  to 
'liff<»rfciitiate  a  disliK^ation  from  fracture  of  the  neck  of  the  fennir,  since  in  the 
Utter  eonililion  the  sense  of  i*esistancHf  upon  palpation  Ijelow  Ponpari's  liga- 
n«'Ut  is  increased.  The  maintenance  of  the  ptsition  of  the  limb,  as  described, 
'fepemls^  as  was  tirst  jMiintinl  out  by  Bigehiw^  npou  the  tension  of  the  untorn  Y 
%tment.  The  gluteal  fold  is  elevated  and  the  buttock  appears  more  prominent 
ttpoD  the  injured  side. 

rpcm  palpation,  the  head  of  the  Imne  can  usually  Ijc  fcU  in  the  bnttfK'k 
fcaeath  tVie  gluteus  maximns  nuisclc  and  abine  the  tuljerosity  of  the  ischium, 
ilut  head  can  Ic*  rwogruV^Hl  in  this  situation  upon  flexing  or  rotating  tlje  limb. 
A  rcry  imi»ortant  ])ojnt  in  tlie  diagnosis  is  the  pisiti«*n  of  the  great  trochanter. 
which  is  displaced  liackward  and  therefore  lies  farther  from  the  iliac  spine. 
Jloreover^  the  trochanter  rises  above  Nelaton's  line.  In  the  iliac  form,  this 
iM*eut  amounts  to  from  3  to  7  cm.  In  t!ie  ischiatie  form  the  trfK'hanter  rises 
*pm\  2  fo  3  cm.  alxive  Xelaton's  line.  These  measurements  indicate  the  real 
liorieaing  of  the  limb.     The  apparent  and  measured  shortening  are  ditfieult  to 


386  INJURIES   OF  THE  HIP 

determine  accurately  and  are  of  no  great  moment  in  the  diagnosis.  The  ap- 
parent shortening  varies  greatly  in  different  cases.  It  is  increased  by  flexion 
of  the  limb  and  also  by  adduction,  and  since  the  sound  limb  is  frequently 
abducted  in  order  to  make  place  for  its  adducted  fellow  the  apparent  sliortenin^ 
may  appear  to  be  very  marked  indeed.  Stimson  says  in  reference  i/y  the 
measured  shortening:  * 

If  the  head  of  the  femur  is  displaced  backward  toward  the  spine  of  the  ischium, 
the  length  of  the  limb  measured  in  extension  (if  that  is  possible)  from  tlie  ante- 
rior superior  spine  of  the  ilium  to  the  knee  or  ankle  will  not  be  diminished,  for 
the  movement  backward  of  the  head  has  been  at  right  angles  to  the  line  of  meas- 
urement and  has  not  brought  the  knee  any  nearer  to  the  pelvis ;  but  if  the  measure- 
ment is  made  while  the  thigh  is  flexed  at  a  right  angle,  the  measured  lengtli  will 
be  less  by  about  two  inches  than  that  of  the  other  limb  in  the  same  position,  for 
now  the  measured  line  is  nearly  parallel  to  the  direction  of  displacement.  When 
the  head  is  displaced  upward  as  well  as  backward  the  difference  in  the  amount  of 
shortening  in  these  two  positions  of  the  limb  is  much  less,  for  the  direction  of  the 
displacement  deviates  at  about  the  same  angle  from  the  measured  line  in  each 
attitude.  Of  course,  in  each  limb  the  measured  length  is  less  when  the  thigh  is 
flexed,  but  the  difference  in  the  comparative  measurements  of  the  two  limbs  is  not 
affected  in  the  high  dislocations  and  is  greatly  affected  in  the  low  ones.  In  mak- 
ing measurements  the  two  limbs  must  be  symmetrically  placed  as  regards  flexion 
and  adduction,  and  the  fixed  adduction  of  the  injured  limb  sometimes  interferes 
seriously  with  the  accomplishment  of  this  condition,  for  its  knee  occupies  the  posi- 
tion to  which  the  other  one  should  be  brought,  and,  therefore,  an  equal  adduction 
cannot  be  given  to  the  sound  limb  without  carrying  its  knee  across  at  a  higher  or 
lower  level,  and  thus  giving  it  an  unsymmetrical  flexion.  It  must  also  be  remem- 
bered that  apparent  symmetry  of  position  is  not  sufficient;  the  symmetr}'-  must  be 
real  in  that  the  angles  of  flexion  and  adduction  on  the  pelvic  are  the  same.  For- 
tunately the  exact  determination  of  the  shortening  is  not  necessary  to  the  diagnosis 
of  the  dislocation. 

The  diagnoms,  as  a  rule,  to  which  there  are  few  exceptions,  offers  no  groat 
difficulty,  the  cardinal  signs  and  symptoms  being  the  fixed  position  of  the  limb 
in  flexion,  adduction,  and  internal  rotation,  and  the  impossibility  of  moving 
the  limb  in  the  oj)po8ite  directions,  the  elevation  of  the  trochanter  above  Xt'la- 
ton's  line  and  the  coni])lete  loss  of  function  in  the  extremity,  together  sometimes    - 
with  the  history  of  the  accident.     It  rarely  hapjx^ns  that  confusion  arises  between  ^ 
fracture  of  the  neck  of  the  femur  and  posterior  dislocation  of  the  hip.     The  -=■ 
two  conditions  do  not  resemble  each  other.     In  fracture  of  the  neck  of  the-?^ 
femur,  internal  rotation  of  the  limb  is  a  very  rare  condition,  and  in  dislocations^^ 
eversion  is  also  rare.    In  fracture  of  the  neck  the  limb  lies  straight,  everted,  andK^ 
rarely  actively  mobile.     In  dislocation  the  trochanter  is  unduly  prominent.     Inari 
fractures  it  is  flattened.     In  combinations  of  dislocation  with  fracture  the  heacF^ 
of  the  bone  may  sometimes  be  felt  out  of  place  and  movements  of  the  tliigl 

»  L.  A.  Stimson,  loc,  cU.,  p.  735,  fifth  edition,  1907. 


TRAUMATIC  DISLOCATIONS   OF  THE  HIP  387 

will  show  that  the  displaced  liead  does  not  take  part  in  the  motions.     In  cases 
of  doubt  the  X-rays  are  a  valuable  aid. 

Backward  Ditlocations  with  Evenion  of  the  Limb. — These  are  exceedingly 
rare  and  depend  for  the  unusual  position  of  the  limb,  as  was  pointed  out  by 
Bigelow,  upon  rupture  of  the  outer  limb  of  the  Y  ligament,  which  in  ordinary 
cases  restrains  and  prevents  outward  rotation.  The  signs  and  symptoms  may 
resemble  those  of  an  ordinary  dorsal  dislocation,  except  that  the  limb  is  rotated 
outward  instead  of  inward.  In  another  group  described  by  Stimson  he  says 
that:^ 

If  the  head  of  the  femur  has  moved  forward  al>ove  the  anterior  inferior  spinous 
proceRS,  they  may  differ  widely,  for  the  limb  is  then  shortened  by  two  inches, 
slightly  addueted,  more  or  less  everted,  and  fully  extended. 

Fortunately  for  the  diagnosis  in  these  cases,  the  forward  displacement  of 
the  head  is  so  marked  that  the  bone  can  be  readily  palpated.  The  limb  is, 
moreover,  fixed  in  its  position  to  a  degree  which  is  not  obsen-ed  in  fractures. 

Reduction  of  Backward  Dislocations. — The  reduction  of  backward  disloca- 
tions is  made  by  traction  aided  by  manipulation.     The  method  most  commonly 
in  vogiie  is  that  of  Bigelow.     The  patient  is  placed  upon  his  back,  the  pelvis 
is  fixed  usually  by  assistants,  or  by  a  band  of  cloth  stretched  across  the  lower 
part  of  tlie  abdomen,  so  that  the  pelvis  is  held  firmly  and  cannot  rotate.     The 
surgeon  flexes  the  injured  limb  to  a  right  angle,  thereby  bringing  doi^-n  the 
lit^ad  of  the  bone  to  the  point  opi)osite  the  rent  in  the  capsule  behind   the 
aw'tabnlum.     The  limb  is  then  rotated  inward  and  addiicted  in  order  to  free 
the  bone  from  the  projecting  rim  of  the  acetabulum,  when  strong  traction  is 
D'a<le  in  a  vertical  direction.     The  head  of  the  bone  then,  as  a  rule,  slips  into 
place,  or  the  lifting  of  the  limb  may  l)e  followed  by  alxluction  and  outward 
^^^iimduction  as  it  is  called,  with  final  extension,  bringing  the  limb  down 
I'^fallel  with  its  fellow.     A  caution  is  given  by  Stimson,  that  the  reduction  is 
^^  l)e  effected,  not  by  manipulation  but  by  tractif»n  upward,  since,  if  during  the 
'^^^ation  and  adduction  traction  is  not  maintained,  the  head  of  the  bone  may 
*^*»se  additional  laceration  of  the  soft  parts,  or  may  pass  forward  in  the  direc- 
^'^*n  of  the  thyroid  foramen.     It  is  usually  desirable  to  put  the  patient  under  a 
^*^c*ral  anesthetic.     The  upward  traction  may  Ix?  made  by  the  surgeon  directly 
^*^h  his  hands  as  he  grasps  the  flexure  of  the  knee  and  the  angle,  or,  as  suggested 
y  Stinisf>n,  a  broad  loop  of  gauze  folded  into  a  band  may  Ije  passed  Ijeneath 
.  ^  flexure  of  the  knee  and  over  the  surger»nV  shoulders.    The  surgeon  may  thus 
*^^  strongly  with  his  back,  while  the  manipulations  are  made  with  the  hands 
^^»ping  the  limb.     Stimson^s  metho<l  of  reduction,  successful  in  nearly  all 
^^kward  dislocations  of  the  hip,  is  descriljed  by  him  as  follows :  ^ 

A  much  more  convenient  plan,  one  which  I  have  habitually  employed  for  many 
5^f8,  is  to  place  the  patient,  face  downward,  upm  a  ta!>le  with  his  legs  projecting 

'  L.  A.  StinuKNi,  loc.  Hi,,  p.  739,  fifth  eilition,  V.uT.  *  Ibid.,  p.  743,  fifth  edition,  1907. 
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m  far  beyond  the  edgu  tJmt  the  injurud  thigli  Imiigs  direcll}'  downward,  while  the 
surgeon  grai?ps  the  aakle,  the  knee  l>cing  flexed  at  a  right  angle.  The  other  limb 
is  held  by  an  assistant.  Tlie  weiglit  of  the  liiub  now  makes  the  needed  traetion  in 
the  desired  dirti^tion,  and  llie  .surgeon  has  only  to  watt  for  the  museles  to  relax 
and  the  bone  to  resume  its  place  without  further  effort  on  his  part  than  a  slight 
rocking  nr  rott^tion  of  tlie  liiiib.  Oceasionally  1  have  added  the  weight  of  a  small 
sand  hag  at  the  knee,  or  have  made  .^uddeu  slight  pressure  at  the  same  point.  It 
w^ll  often  suceeed  witliont  anesthesia,  and  sometimes  so  tpnetly  that  there  is  no 
jar  or  sound  indicating  the  return  to  place.  In  only  two  cases  ha?  it  failed  in  my 
hands;  both  were  then  reduced  by  traetion  in  the  axis  of  the  partly  flexed  limb. 
1  presume  that  in  both  the  bone  bad  left  the  socket  at  its  u]>per  posterior  segment — - 
**  iliac  '*  dislocation. 

Borsal  Bislocations  with  Eversion,- — The  everted  dorsal  dislocations  with 
rupture  ai  the  outer  limb  of  I  be  Y  ligament  must  first  Ite  converted  into  the 
ordinary  dorsal  form  before  reduction.  In  lliese  it  will  be  hrmie  in  mind  that 
the  head  nf  the  bone  lies  above  the  aeetai>uUini,  and  in  order  to  bring  it  into  I 
proper  relatitm  with  the  rent  in  the  capsule  the  limb  must  be  flexed,  rotated 
inward,  and  a<hluctetl,  whence  it  is  replaced  into  the  sw^ket  by  direct  traelion 
upward  w^ilb  baml  [)ressure  nf)OU  the  head  of  the  bone. 

Numermis  other  nu^tbods  are  deserilwd  for  the  rethietion  of  haekw^ard  dis- 
lucati<jns.  They  ditlVr  somewhat  in  detail,  but  tlie  mechanism  is  the  same  in 
all     The  simplest  directions  were  those  given  by  Bigelow.    They  are  as  follows : 

'*  L   Flex  and  forcibly  lift. 


If  this  fails,  ^.  Flex  and 
lift  while  abilueling.  If 
this  fails  it  will  be  fouiul 
that  the  rent  in  the  capsule 
has  l)een  stt  enlarged  that 
the  iirst  nu^hud  may  n^w 
jirnve  sneecssful/' 

Dislocations  Downward 
and  Inward,— Of  these  tliere 
are  two  varieties  or  two  de- 
uces of  displaeemenl.  The 
head  of  the  hone  (ears  the 
fa])sule  at  its  lower  and  in- 
ner part  and  slides  inward, 
cominic  to  rest  upou  thr^  thy- 
roid foramen,  mois  prndnc- 
mg  the  ohfuraior  or  thy- 
roid form  of  tlislocaiwn,  or 
[masses  still  farther  inw*ard» 

sliding  across  the  ramus  of  the  pulK^s  into  the  perineum.  ]>rufl ucing  the  perineal 

form  of  (HHhiftifian, 


Kt(j.  IHO. — OiiTKRAToft  Dislocation  of  tt^k  Hip-joint. 
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FiO.     ISl.^AKTKRlon     DlHLOrATinN    OP  THE    illP* 

(KiudDesj*  of  Dr.  P.  R   lioliori.) 


Thyroid  Disloajltonj<. — Thyruiil  il]8lyt*!iti<nis  of  the  hip  iire  nat  verv  fre- 
quent The  f)ermeal  form  is  rare.  In  hoth  furiiis  the  disl^x-atiouK  are  produced 
by  violence  coming  in  a  tli- 
itrtion  from  behind  for- 
ward, when  the  limb  is  in 
the  position  of  flexion,  ab- 
^luctioa,  and  external  rota- 
tion. The  violence  is  ugn- 
flUy  extemalj  as  when  a 
Vk^cight  falls  upon  the  baek 
wlten  the  body  h  bent  for- 
ward and  the  limb  is  in  the 
above  position,  or  as  in  falls 
from  a  height  when  the  in- 
diriduai  strikes  the  ground 
with  the  limb  aMncted  aiul 
ficxed.  The  dislocation 
niay  also  be  produced^  as 
ia  ti  case  reported  by  Cnrne 
wt!  quoted  by  Stirnson,^  by 
simple  abduction  of  the  ex- 
tended thigh*     The  in<livid- 

«3»l  W88  a  drunkpn  sailor  whose  thigh  w*a8  forcibly  abducted  by  his  comrades. 
Stimson  says  tliat  in  another  set  of  eases  the  iniM^hanisni  of  the  dislocatioTi  is  not 
cntiifly  clear,  as  Ix^tween  forces  acting  iipim  the  trcK*hanfer  to  push  llie  head  of 
tke  femur  downward  and  inward,  and  exaggerated  abduction  by  pressure  for- 
of  the  outer  part  of  the  iKdvis.  The  thyroid  fonn  may  also  occur  as  a 
idary  displacement  of  the  d*»rsal  variety. 
The  sifffis  and  m/mptoms  of  tliyroid  dislocation  are  usually,  that  tlie  limb 
"  IWed,  aVidneted,  and  more  or  less  rotated  outward,  thnugb  Stimson  states 
tbit  the  outward  rotation  may  Ijc  slight  or  absent,  or  the  limb  may  even  Ijc 
*"gliUy  rotated  inward.  There  is  apparent  Icngtliening  of  the  affected  limb 
**  tbe  patient  stands  erect,  on  account  of  the  downward  tilting  of  the  pelvis 
opm  the  injured  si*le  in  order  that  the  nninjured  limb  may  be  brought  parallel 
^'^th  its  abducted  fellow.  It  is  not  easy  in  these  cases  to  detenu i no  the  coin- 
l«rative  lengths  of  the  two  limbs  accurately.  If  the  injured  limb  lie  measured 
^Wle  flexed  and  abducted  wliile  the  uninjured  liudi  is  measured  \vhilc  extended, 
^^^^  will  he  measnivd  shortening  nf>ou  the  injured  side,  while  if  \m\\i  arc 
''■^t»iidcd  and  the  aWluction  of  the  injured  limb  is  not  marked,  it  may  measure 
liote  than  the  other.  Upon  palpation  the  head  of  the  bone  can  usually  In*  felt 
%ffrcasing  the  fingers  npw^ard  and  inward  Ufion  the  inner  aspect  of  the  thigli 
toward  the  thyroid  foratnen.    The  liip  is  fbittmed;  the  trochanter  less  prominent 

*  L.  A*  StimstHi,  loc,  ciL,  p.  745. 
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than  normal,  since  it  is  displaced  downward  and  toward  tlie  median  line.  la 
some  of  these  cases  the  patients  liave  l^een  able  to  walk  with  greater  or  less 
discomfort  for  a  time  after  the  aecident.  Important  aids  in  the  diagiiosis  are 
the  attitnde  of  the  limh  in  flexion,  external  ri*tati<m  aii<l  al>dnetiun»  the  im* 
possihility  to  make  eoriipletc  extension  and  the  Hniifation  of  adduction.  Stim- 
son  ^  states  that  in  the  cases  which  he  has  seen  *'  rednetion  was  eafiily  accom- 
plished under  ether,  by  increasing  the  flexion  and  rotation,  making  traction  of 
the  long  axis  of  the  limb  and  then  h^vvering  and  rotating  inward/' 

Perineal  Dklocaiions, — In  this  rare  form  all  the  signs  of  thyroid  ili.sloratioa 
are  exaggerated;  in  addition  the  head  of  tlie  bone  can  plainly  Ik?  felt  as  a 
rounded,  Imrd  body  in  the  perineum  and  the  inward  disjikfeinent  may  Ix?  so 
great  as  to  compress  the  urethra  and  interfere  with  nrinntion.  Kcdiu'tinn  can 
be  effected  imder  anesthesia  by  strong  traction  npun  the  limh  in  its  ahdneted 
position  and  by  direct  pressure  upon  the  head  toward  the  cotyloid  cavity  com- 
bined with  flexion. 

Bislocationa  ITpward  and  Forward  (Suprapubic), — These  are  among  the  rarer 
dislocations  of  the  hip.     The  head  of  tlie  bone  riiprures  the  capsnle  at  its  inner 

p:ni,  sometimes  higher  and 
.soiiaM  lines  lower,  and  may 
come  to  rest  n{K)n  tlie  hori- 
zontid  ramus  of  the  pubis 
at  the  ili<v|K»ctineal  emi- 
nence or  still  farther  in- 
ward upon  tlie  pubic  sym- 
physis, the  latter  form  be* 
iug  less  conunon  than  tho 
former.  These  disloca- 
tions (KTur  when  the  body  is 
sud<lenty  bent  Imckward,  tho 
thigh  being  fixed,  though 
eas(\s  have  been  observed  in. 
which  mere  backward  flex- 
ion of  the  trunk  wdthont 
fixation  of  the  lower  ex- 
tremity has  produced  this 
form   of  disIo(*ation. 

The  Higns  and  symptoms 
of  the  ilio-pectineal  form  are 
as  follow's:  The  liud>  is  markedly  rotated  outward,  abduction  is  absent  or  slight, 
the  limb  is  sliortened,  flie  head  of  the  Ixnie  can  Ik*  felt  In  the  groin  and  overlying 
it  in  sonic  casc*s  passes  tlie  femoral  artery,  the  pulsations  of  wliieh  can  be  felt, 
though  the  vessels  may  be  displaced  to  t!ie  inner  side.    In  some  cases  the  head  of 


s.\t 


Fio.  182. — ANTERTon  Dislocation  nr  the  Hip. 
(Kiodnesa  of  Dr.  P.  R.  lioltoiu) 


*  L.  A,  Stimaoiip  loc,  eii,,  p.  740. 
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tfielione  is  still  furlht^r  displaoed  to  the  inner  side,  and  in  these  the  luiib  will  be 
alKliJcted,  rotated  outward,  and  flexed.  The  differentiation  is  readily  made 
from  an  ohttirntor  dislneiitioii  l)v  tlie  presence  of  the  easily  palpable  head  in  the 
proiiu  To  this  latter  g^ronp  Is  given  the  name  of  puhie  or  sHprapuhic  disloca- 
/i<m,  and  in  these  the  head  is  nsiiallj  not  onlv  palpable  but  visible. 

A  few  cases  have  been  reiwrted  in  whieh  the  head  has  lieen  forced  still  farther 
tjpvrard  l»eneatli  Ponpart's  li^ainent  into  the  iliae  fossa.  In  the  mlrajjelvic 
ioTim^  prt*s8nre  syniptfnns  may  he  iirodMee<l  np^'m  the  vessels  and  anterior  cniral 
nervv.  The  jKDsition  of  tho  limb  in  the  ordinary  cases  of  iliopectineal  and  pnbic 
iii!*!<M^ations  resembles  that  of  frat'ture  of  the  neek  of  the  femnr,  bnt  the  dif- 
ferential diagnosis  is  easily  n^ade  by  reeognizing  the  presence  of  the  head  of  the 
b^nc  in  im  almornial  (Kisition,  Kix'ber's  method  of  rednciug  these  dislocations, 
as  given  by  Stimson/  is  as  follows: 

b  Traction  in  the  axis  of  the  lirtdi  a&  it  lies,  in  onhT  to  bring  the  head  below 
tbe  brim  of  the  prlvis.  It  is  rarely  necessary  to  aid  Ihis  by  increasing  the  exten- 
sion, aliduction,  and  outward  rotation  of  the  limb.  By  this  means  the  posterior 
portion  of  the  eiijiside  is  made  tense,  its  point  of  tittarhineiit  to  the  baek  of  the 
lick  of  tfie  fenmr  is  therehy  made  the  center  for  the  frjUowing  niovemeots : 

2,  Prefigure  with  the  liand  nfion  the  head  of  the  femur  to  prevent  its  return 
"pirard  during  flexion.     Sonietiuies  thit<  jg  sufficient  to  make  reduction. 

3,  Flexion  in  order  to  relax  the  Y  ligament;  it  shotdd  not  be  carried  to  a  riglit 
*Qgli.%  otherwise  too  mucli  strain  will  be  made  upon  the  |»osterior  portion  of  the 
Cipmile. 

4,  Rotation  inwanl.  Uy  which  the  head  is  returned  to  the  soi^ket. 


fiislocations  Birectly  ¥pward  (Smpracotyloid)* — These  are  such  rare  disloca- 
^oru;  that  I  do  not  feel  it  is  ne<*essary  to  go  into  details  in  regard  to  them.  The 
"<*ad  of  the  Kme  lies  below  the  aiitf*rior  siiperif*r  spine  of  the  iliiinh  The  posi- 
^'"H  of  the  limb  is  one  of  unfward  ro(ation>  abdnetion,  and  extension. 

Di&locations  Downward  (Infracotyloid)* — DislocaHon  upon  ihe  Tuberosity 
^f  ihe  Ischium, — These  dislocations  may  he  produced  by  extreme  flexion  of  the 
^"ifch  merely,  thi»ugh  Sfimsf»n  states  that  exaggerated  abduction  followed  by 
'  *'%liter  flexion  is  also  r*apah|e  of  prodticing  it.  The  fxisition  of  the  lindj  is  one 
^'  flesrion  and  abdnetinn.  TIntc  may  Ik*  slight  internal  or  external  rotation. 
I  ^h<>  distance  between  tlie  great  trochanter  and  the  crest  iif  the  ilimn  is  increased 
I  Ariel  the  biitto4^k  iijHin  the  atTectcd  si(h^  is  more  [ironiincnt  than  ofirmal. 

That  form  of  dislocation  in  whieh  the  head  of  the  iKine  is  driven  through 

lK>rtom  of  the  acetabulum  into  the  fjelvic  cavity  has  l>een  mentioned  w*hen 

^king  nf  Fracturi's  uf  ibc  Pelvis. 

Simultaneous  Dislocaticm  of  Both  Hips* — Simultaneous  dislocation  of  Ixjth 

"*I>«  has  l)een  reci»rdeil  in  a  nnHh'rate  nuud»er  of  instances.     ITsually  the  disloca- 

^^Xi  differs  in  character  upon  the  two  sides.     The  injury  has  k^en  caused  in 

Wiiie  instances  by  a  heavy  blow  upon  the  Lack  while  the  patient  %vas  standing 

*  L.  A.  Stimaon, Joe.  cU,,  p.  756. 
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with  his  thighs  flexed  and  his  body  bent  forward ;  the  result  was  that  a  sidewise 
strain  or  twist  was  given  to  the  body,  so  that  one  thigh  was  adducted  while  the 
other  was  abdncted.  Thus,  upon  one  side,  there  will  be  produced  a  dorsal  dis- 
location, and  on  the  other  a  dislocation  inward  and  forward. 

Associated  Injuries. — The  associated  injuries  which  may  occur  as  complica- 
tions of  dislocations  of  the  hip  are  numerous.  The  dislocation  may  be  rendered 
compound,  in  which  case  the  diagnosis  is  to  be  made  by  inspection.  Fracture  of 
the  pelvis  may  be  an  associated  injury  and  that  may  be  combined  also  with 
fractures  of  the  shaft  of  the  femur.  Such  injuries  are  produced  by  very  great 
degrees  of  violence.  In  the  only  case  coming  under  my  personal  observation  a 
little  boy,  who  was  run  over  by  a  locomotive,  there  was  very  extensive  laceration 
of  the  muscles  of  the  thigh  and  of  the  abdominal  wall  with  evisceration.  Death 
occurred  about  two  hours  after  the  injury.  Fracture  of  the  neck  of  the  femur 
may  occur  as  a  part  of  the  original  injury,  or  be  produced  during  efforts  at 
reduction.  The  head  of  the  femur  has  been  fractured  in  a  few  instances.  In 
a  case  quoted  by  Stimson,  a  very  extensive  fracture  of  the  pelvis,  the  cotyloid 
cartilage  was  torn  away  from  the  fractured  bone.  In  a  very  few  cases  of 
suprapubic  and  obturator  dislocations  the  femoral  vessels  have  been  injured. 

SPONTANEOUS,  PATHOLOGICAL,    VOLUNTARY  AND  RECURRENT 
DISLOCATION  OF  THE  HIP 

There  are  but  two  recorded  cases  of  recurrent  or  habitual  traumatic  dis- 
locations of  the  hip.  One  was  observed  by  Bigelow  and  another  was  quoted  by 
him  from  the  report  of  a  case  by  Dr.  E.  M.  Moore.  They  are  both  described 
by  Stimson.^  In  Bigelow's  case  the  patient  received  a  dorsal  dislocation,  and 
after  he  was  able  to  be  about  again  the  dislocation  recurred,  though  only  partial. 
Subsequently  he  became  able  to  dislocate  and  replace  the  head  of  the  bone  at 
will.  In  the  second  case,  also  a  dorsal  dislocation,  the  patient,  a  soldier,  dis- 
located his  hip  in  battle.  It  was  pulled  into  place  by  his  comrades,  after  which 
he  continued  on  very  arduous  duty  for  a  number  of  days.  Subsequently  he  was 
able  to  dislocate  his  hip  at  will. 

As  a  rare  condition  may  be  mentioned  the  dislocations  of  the  hip  and  some- 
times of  other  joints,  nontraumatic  in  character,  which  can  be  produced  at  will 
by  certain  individuals,  as  the  result,  presumably,  of  an  abnormal  size  or  shape 
of  the  bones,  or  of  notable  relaxation  of  the  whole  or  a  portion  of  the  capsular 
ligament  of  the  joint.  I  saw  one  such  individual  who  could  dislocate  his 
shoulder  anteriorly  and  his  hip  u|X)n  the  dorsum  of  the  ilium.  The  dislocations 
were  apparently  incomplete.  The  man  was  a  mountebank  and  juggler  Avho 
made  his  living  in  part  by  his  ability  to  throw  his  bones  out  of  joint  and  re])lace 
them  at  will. 

As  the  result  of  destructive  diseases  of  the  bones  entering  into  the  hip-joint, 
notably  of  tuberculosis,  and  in  some  cases  of  arthritis  deformans  and  in  tabes, 

*  L.  A.  Stimson,  lac,  cU,,  p.  759. 
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dislocation  of  tbp  hvad  nf  tlie  feiinir  i^  observed  m^  a  {mrt  of  tlie  pathrilogienl 
hskii.  The  recognition  of  the  dislocation  is  usually  not  diffirnlt,  and  the  destrne- 
live  legions  of  the  bonces  or  the  ehanges  in  tlieir  t^hn\w  are  such  that  it  h  usually 
inj|»os8ibIe  to  reduce  and  keep  the  bones  in  place.  In  sonic  the  dislocation  dej3<?nds 
Bijely  ujwn  destruclion  of  the  l>one.s  entering  into  the  artieiilathin ;  in  others, 
SLB  in  arthritis  deformans,  it  may  depend  in  part  npon  such  a  new  growth  of 
Uma  that  the  articular  surfaces  no  h>ntrer  fit. 

As  the  res^nlt  of  paralyses  of  tlie  niii'^^les,  notably  froiti  polionwelitid  in 
duMren,  dislocations  of  the  hip  may  occnr,  which  may  de|x^nd  eitlier  njion  total 
paralysis  of  all  the  muscles  siirronndinir  the  hip  with  consequent  loss  of  supj^irt. 
t»r  «[Rm  paralysis  of  one  set  of  nmscles  and  the  unoppised  action  of  another 
^mp  which  ends  by  pulling  the  bone  out  of  its  socket  In  the  case  of  the  hi|>- 
joint,  the  adductor  group  are  supplied  by  the  obturator  nerve  arising  from  the 
Inmlvar  plexus,  while  the  gluteal  group  are  sujifilied  l>y  branches  of  the  sacral 
plexus.  If  the  former  group  —  namedy,  the  adductors  —  paralyzed,  the 
postHor  muscles  will  \m\\  the  bead  of  the  fenmr  iijx^n  the  dorsum  of  the  ilium. 
H.  on  the  other  hand*  the  adductors  remain  active,  while  the  glutei  are 
panilyaced,  the  dishwatiini  will  be  forward  and  inward,  usually  of  the  obtura1r»r 
tJT^.  Tlie  dislocations  which  f>ccur  during  prolonged  illness  and  i^ouiinenient  to 
W  with  the  liiub  in  <>ue  |M>sitii>u  n(*(Mir  more  i^flrii  in  the  hip  iban  elsewhere. 
They  have  alreaJv  Ix^eu  inentioiKMl  in  Vol.  I,  under  tbo  heail  of  I  dislocations. 


FRACTURES   OF   THE  FEMUR 

Fractures  of  the  femur  cM-cur  in  the  statistics  of  different  observers  with  a 

fj'ptjUpncy  of  from  alKuit  four  ity  six  por  cent  of  all  fractures.  For  pur{M>se-s  of 
't'^iption  it  is  customary  to  group  fractures  of  the  feitiur  under  fractures  of 
<l»oni>y>er  end  of  the  Iwine,  fractures  of  the  shaft,  and  fractures  of  the  lower  end, 
^^f  llie  fractures  of  the  upjx'r  end,  fractures  of  the  nt*c»k  are  the  most  ct>mmon. 

Fractures  of  the  Keck  of  the  Femur. — The  neck  of  the  femur  foruis  an  angle 
^■i<li  die  shaft  whieb  varies,  as  already  stated^  in  tbe  anatomical  remarks  at  the 
''•''^nning  of  this  chapter,  within  rather  wiile  limits,  but  is  in  the  adult  on 
Ae  average  alxnit  VM)'^  and  a  very  little  less  in  old  ]>eo[ile.  Tbe  angle  is 
*»npwhat  greater  in  infants.  Fracture  of  the  neck  of  the  femur  is  essentially 
^Wion  of  old  age  anti  is  more  common  among  women  than  among  men.  Since 
tlif  acivent  of  tbe  X-rays,  it  has  been  observed  that  fracture's  <if  (he  neck  of  the 
tfOiiir  fjc^cur  in  children  with  considerable  frecjuency — much  more  frotpiently 
iO«lml  than  was  foruicly  sujtjiosed,  but  since  in  niauy  <if  ihese  cases  the  fracture 
*s  inixmiplete  or  not  attended  by  separation  of  tlie  fragmt^nts,  initil  the  X-rays 

iW  be  used  to  verify  the  diagnosis,  a  considerable  nuuil>er  of  such  patients 
treated  for  contusions  and  -iprains  of  tlie  hip.  Be  that  as  it  may,  the 
frcqiiftiCT  of  the  fraeture  increases  with  ailvancing  years,  and  is  far  more  fre- 
quent after  the  agc^  of  si.xty  than  ln'fore  that  time.  It  was  formerly  believed 
tlurt  in  old  age  tbe  angle  made  by  tbe  neck  %vith  the  shaft  approached  more 
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nearly  to  a  right  aiiglr^,  ilnis  iiitvhaiiically  favoring  fracture  at  diis  point.  The 
idea  is  now  ahandoncd  siure  it  is  known  that  the  angle  diminishes  very  little 
on  aecoiint  of  advanred  age.  The  true  solution  of  t!ic  inaiter  wa,^  firr;t  demf»n- 
slratcnl  hy  Ijigelow,  who  showed  that  the  real  eaosc  of  the  weakness  of  the  l:K>no 
was  due  to  a  senile  change  in  the  bony  structure,  an  osteoporosis,  in  which  not 


Flu.  ISIJ. — FitArTUUi:  of  tuk  Neck  of  tiir  Fkmtth,  Slu^ht  t'i'WARi>  Dispi-ackmknt  of  tjie  SiiArr, 
X-ray.     (New  York  liimpitod  ct»lk'€tiun.) 

only  dui's  thv  cortical  layer  <jf  tlie  neck  Ix'conie  thinner,  hut  also  there  is  an 
alisurptitm  of  many  of  tlie  Ikhiv  lainclhc  of  the  s]x>ngy  portion,  and  still  more 
important,  perhaps  an  ahsorption  of  the  vertical  plate  of  hone  widch,  proceeding 
from  the  liead  along  the  posterior  surface  of  the  neck,  passes  inti>  tlie  cancellous 
tissue  at  the  junction  with  the  shaft,  passing  outward  parallel  with  the  anterior 
surface  of  the  neck  an<l  leaving  a  large  portion  rif  the  great  troc]iantcr  behind 
the  jjosterior  wall  of  tlic  neck.  In  old  ]ieo])]e  the  ahs^irption  of  this  plate  of 
(h*use  hone  may  he  almost  cnin|ilcto,  thcrehy  greatly  diminishing  the  strength 
of  the  neck. 

The  diminished  strength  of  the  bone  is  the  true  explanation  of  the  occurrence 
of  fractures  of  the  neck  of  tlie  femur  from  very  slight  degrees  of  violence,  bo 
slight  that  a  misstep,  a  stumble,  or  an  effort  to  prevent  a  fall,  or  even  in  some 
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cases  merely  turning  over  in  lied,  may  in  the  eMerly  profhu'e  a  fracture  nf  the 
aeckof  the  femnr. 

In  relation  to  fracture  of  the  neck  of  the  fenuir,  the  attaclmient  of  the 
eapsular  ligament  13  of  interest.  As  was  iiienlionod  at  the  lx»ginning  of  this 
chapter,  tlie  capsule  is  attached  in  front  alunc;  the  intcrtnM-hanteric  lino  and 
thasptases  to  the  junction  of  the  In^sid  with  the  neck.  Posteriorly,  on  the  other 
liaiwl,  the  capsule  is  atfaclied  to  the  neck  iiself  at  a  Utile  distance  from  its  outer 
limit,  leaving  a  space  of  ahoiit  iialf  au  inch  uncoverecl  by  capsule,  constituting 
abont  one  quarter  the  length  of  the  neek.  Thus  a  purely  cxtraeaiKSular  fracture 
of  tLe  neck  does  not  occur.  The  synoAnal  nieinhranc  of  the  joint  is  not  eo- 
extensive  with  the  capi^idar  ligament,  but  is  reflected  from  the  neck  of  the 
femur  some  little  distance  nearer  to  the  head,  so  that  a  fracture  of  the  neck 
maybe  intrascapular  but  extra-articular. 

In  regard  to  the  prognosis  of  fracfure  of  the  neck  of  tlie  feuiur,  the  blmjd 
supply  of  the  bone  is  a  consideration  of  imjK>rtance.     At  the  time  when  frac^ 


k 


h«,  |H4,  — rKAi-rritE 


>r  lilt:  Nn('K  t>K  THF.  Femc^u,     Siililtin^  of  llitj  groat  trochanti^r.     X-ray, 
(Now  Yurk  lloHpiuU  c-olk"«  lion,) 


tiires  of  the  neck  of  the  fennir  are  most  likely  to  occur,  the  head  of  the  Ik  me 
ppceivea  no  blood  supply  from  the  liganienttim  teres,  but  dejienda  for  its  nutri- 
tion upon  the  blood-vessels  running  in  tlie  dense  periosteum  of  the  neck.     These 
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are  most  abundant  upon  the  upper  portion  of  the  neck,  and  run  toward  the  liead 
to  enter  it  by  the  numerous  foramina  found  in  this  situation.  In  fractures  at 
the  junction  of  the  neck  with  the  shaft,  this  periosteum  is  but  little  injured  as 
a  rule,  and  may  even  remain  untorn.  In  fractures  of  the  narrow  portion  of 
the  neck,  the  vitality  of  the  head  of  the  bone,  and  the  prognosis  as  regards 
union  between  it  and  the  shaft,  depend  very  largely  upon  whether  this  blood 
supply  is  maintained  through  untorn  portions  of  periosteum.  If  it  is  ruptured 
completely,  failure  of  union  will  very  likely  occur.  If,  on  the  other  hand,  it  is 
preserved,  union  will  probably  result  and  in  some  instances  may  become  lx)ny. 
It  was  formerly  believed  that  bony  union  in  fractures  of  the  neck  of  the  femur 
was  rare,  but  it  is  now  knowTi  that  such  is  not  the  case.  Fractures  of  the  narrow 
part  of  the  neck  may  even  unite  by  bone,  more  rarely  in  the  aged  than  in  the 
young.  These  conclusions  are  based  largely  upon  clinical  experience,  upon 
pathological  examination,  and  upon  the  demonstration  of  such  bony  union  by 
means  of  X-ray  pictures. 

The  fractures  of  the  narrow  part  of  the  neck  are  those  most  commonly 
produced  in  the  elderly  by  slight  degrees  of  violence.  Fractures  of  the  base  of 
the  neck,  on  the  other  hand,  are  seen  quite  commonly  in  younger  persons,  and 
result  from  more  severe  degrees  of  violence,  blows  or  falls  upon  the  trochanter, 
and  other  causes  to  be  mentioned.  In  fractures  of  the  base  of  the  neck  an 
angular  deformity  is  usually  produced  by  crushing  of  the  posterior  portion  of 
the  neck,  the  apex  of  the  angle  being  directed  forward,  or  in  other  cases  the 
neck  penetrates  and  crushes  the  great  trochanter.  In  some  cases  such  penetra- 
tion may  cause  extensive  splitting  of  the  trochanter,  with  some  degree  of 
impaction,  or  in  others,  although  tbe  fragments  are  interlocked  by  the  irregu- 
larities in  the  fractured  surface,  such  interlocking  is  not  firm,  is  readily 
separated,  and  does  not  constitute  true  impaction  (Stimson). 

The  Causes  of  Fracture  of  the  Neck  of  the  Femur. — The  most  im- 
portant predisposing  causes  are  the  senile  changes  in  the  bone,  the  result  of  old 
age.  The  active  causes  are  very  varied.  In  the  aged  the  causes  are,  as  stat(»d, 
often  very  slight.  A  misstep,  as  in  descending  the  stairs  and  stepping  down  two 
steps  instead  of  one,  a  sudden  twisting  of  the  trunk,  while  the  thigh  remains 
fixed,  or  a  fall  such  as  might  be  produced  when  an  old  woman  catches  her  toe 
in  a  rug  and  falls  to  the  floor.  In  the  yoimg  and  middle-aged  the  fractures  are 
usually  produced  by  much  greater  degrees  of  violence,  such  as  falls  upon  the 
hip  while  skating,  falls  from  a  height,  striking  upon  the  trochanter,  or  other 
severe  degrees  of  violence.     Stimson  ^  states  that : 

In  the  aged  it  is  easy  to  produce  a  fracture  eitlior  at  the  base  or  at  the  narrow 
part  of  the  neck  by  adduction,  abduction,  or  rotation,  and  that,  further,  some  of 
these  fractures  are  caused  by  the  tension  of  the  Y  ligament  by  hyperextension  and 
abduction  of  the  limb,  and  by  this  same  mechanism  fractures  at  the  base  of  the 
neck  or  at  the  narrow  part  may  be  produced. 

» L.  A.  Stimson,  loc.  cit.,  p.  320. 
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The  Lesions  qf  Fractube  TiiRoutiii  tiik  Nkck  PRorER* — The  fracture 
majtake  jilace  at  any  iK>int  between  tliti  juni'tioa  of  the  iieek  witli  the  liea<l  ami 
of  tlie  neek  with  the  shaft*  The  line  of  fraetnre  may  Ire  transverse,  oblique  or 
irregular,  and  may  or  may  not  l>e  associated  with  crushing  of  the  neck.  As 
stated,  ihe  crushing  usually  aifects  tlie  posterior  and  lower  pirtion  of  the  neck, 
m  that  an  angular  deformity  ia  produced  with  its  apex  in  front  and  alwive. 
This  common  jK^culiarity  aceoiints  in  jmrt  for  the  eversion  of  the  limb  in  frac- 
tures of  the  neek  of  the  femur,  hi  a  considerable  jrroportion  of  eases,  according 
V)  Stimson,  tbt  periosteum  remains  untorn  over  some  portion  of  the  line  of 
fracture.  This  fact  is  very  inqw>rtant  in  relation  to  the  Iiandling  of  theso 
patientii  and  to  the  treatment  AH  motions  at  the  hip-joiut  sln(uld  l>e  avoided 
as  far  as  possible  in  traa-^portation,  and  during  the  examination  the  tituio&t  care 
should  he  taken  not  to  cause  additi«nial  di^jd  a  cement.  If  treated  with  great 
gentleness,  the  fragments  of  hone  may  remain  in  etmtact  and  the  ijerioatenm 
be  at  least  in  part  preserved,  thereby  greatly  improving  the  jirogiaosis,  or,  on  the 
other  band,  the  attempt  on  the  part  of  the  patient  to  use  the  injured  limb  or 
motions  made  by  the  surgeon  or  others,  in  transjwrting  and  examining  the 
Jutttient,  may  totally  disjihice  the  fragments,  ruj)ture  tlie  f periosteum  c<jmpletely, 
and  even  tear  the  joint  capsule,  thus  increasing  the  injnry  and  rendering  the 
prognosis  as  to  imi«»n  much  worse,  (See,  bowever,  below.) 

Skparation  ok  the  Epipiiy.si8. — The  line  of  the  epiphyseal  cartilage  nnis 
through  the  junction  of  tlie  head  with  the  nei^k.  Fnion  takes  place  between  the 
Iges  of  seventeen  and  twenty-tkne  years.  Formerly  tliis  was  lielieved  to  he  a 
rather  rare  injury.  At  the  present  time,  largely  through  the  use  of  the  X-rays, 
it  is  known  to  l)e  quite  common.  It  occurs  with  considerable  frequency  in 
voting  boys  and  girls,  sometimes  fnun  very  moderate  degrees  of  violence.  The 
^yinptonis  are  moilerate  pain,  eversion,  and  loss  of  fvmi-tion.  It  happc*ns  quite 
oft^a  that  the  nature  of  the  injury  is  not  recognized  and  that  these  patients  are 
tn^ated  fur  a  sprain  or  ccmtusion  of  tlie  hip.  The  loss  of  function  in  the  limb 
Jnav  Ik*  partly  recovered  fnun  at  a  very  early  date,  so  that  these  chihlren  may 
^STougly  l>e  [>ermitted  tft  walk  with  the  jirod action  of  considerable  disjilacement 
'*ftlKrneek  with  reference  to  the  e[)iphysi9,  and  if  unrecognized  these  children 
^>w  up  with  c<ixa  vara,  with  a  j>ermanent  limp  and  some  disability.  Whitman 
hHSfejMirted  a  large  nmuber  of  tliesi*  eitses  in  which  he  has  cori*c*cted  the  displace- 
^<*nt  and  prixluced  a  very  perfect  result  by  an  o|}en  incision,  ex[X>sing  the  nwk 
of  the  bone,  chiseling  away  a  small  piece,  so  that  the  eliisel  can  he  introduced 
Ijftvveea  the  neck  an*l  the  epiphysis  and  the  beat!  pried  iutu  ]}lac<?  with  the  chisel. 
mW*  lind*  ift  then  put  ui*  in  a  ti.xed  dressing  in  sueh  a  jK>sition  as  to  keep  the 
fwiginents  in  etmtact — namely,  in  abthiction.  The  results  in  the  cases  which 
He  has  shown  at  the  Xew  York  Surgical  Society  are  very  }:)erfect.  Tu  hoys  who 
fcave  ri*aclie<l  tlie  age  of  fifteen  or  sixteen,  ainl  who  are  not  <qierated  ujion  until 
^nie  time  after  the  injury,  the  results  are  good,  liut  not  as  perfect  as  is  the 
case  with  young  cbihlren, 
The  symptoms  of  separation  of  the  eiuphysis  are  usually  loss  of  function 
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in  the  limb,  evorsion,  sometimes  shortening.  In  some  of  the  cases  the  early 
symptoms  are  slight.  Wliitman  believes  that  the  separation  is  at  first  only 
partial,  the  early  symptoms  being  merely  a  limp  with  some  stiffness  and  pain 
of  the  hip-joint,  and  that  later,  after  use  or  some  slight  violence,  distinct 
symptoms  of  fracture  apjjear  with  shortening.  Whitman  treats  fracture  of  the 
neck  of  the  femur,  both  in  children  and  adults,  by  forcible  abduction  of  the  limb 
to  an  angle  of  45°,  breaking  up  any  existing  impaction  to  do  so,  and  im- 
mobilizing the  limb  in  this  position  by  plaster  of  Paris.  The  displacement  is 
thus  more  or  lt»ss  ])orfectly  redu(H»d  and  the  fragments  kept  ill  contact.  The 
steps  of  the  method  are  traction,  alnluction,  flexion,  lifting  the  triKrhanter  for- 
ward, rotation  to  correct  eversion  or  inversion,  imuu»bilization.  The  results  are 
good  in  suitable  castas. 

Fractures  ok  the  Base  of  the  Neck. — These  constitute  a  large  group  of 
fractun^s,  seen  during  early  adult  life  and  middle  age,  and  also  in  elderly 
persons.  The  violence  is  usually  more  severe  than  is  the  case  with  fractures 
of  the  narrow  part  of  the  neck.  The  line  of  fracture  in  the  most  common  type 
follows  rather  closely  the  junction  of  the  neck  with  the  shaft,  or,  as  Stimsoii 
says,^  "  it  coincides  with  the  spiral  line  in  front  and  the  intertrochanteric  line 
behind,  as  they  ])ass  k^tween  the  great  and  lesser  trochanters."  The  fracture 
may  begin  above  at  the  junction  of  the  neck  with  the  shaft  in  such  a  manner 
as  to  include  the  lesser  trochanter  in  the  u])per  fragment,  or  it  may  pass  outward 
and  downwanl  inclu<ling  the  great  tr<K'hanter.  Stimson  further  states  that  *-^ 
"  in  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  both  trochan- 
ters, splitting  off  one  or  two  pieces,  usually  from  the  jiosterior  surface  of  the 
great  tnxMianter  or  comminutiug  it  completely."  The  most  ordinary  form  of 
displacement  is,  as  already  stated,  that  in  which  at  the  point  of  fracture  the 
head  and  neck  are  beut  backward,  so  that  the  amount  of  crushing  on  the  posterior 
surface  greatly  exceeds  that  in  front,  producing  the  angular  deformity  already 
described.  A  considerable  degree  of  impaction  luay  exist  in  these  cases,  al- 
though Stimson  says  ^  that  impaction  in  the  sense  of  jxmetration  and  fixation 
is,  in  his  opinion,  uncomm<m,  while  crushing  with  or  without  penetration  is  the 
rule.  In  a  few  repnrt(»d  cases  the  crushing  has  taken  place  to  a  greater  extent 
in  front  than  iK'liind,  so  that  instead  of  eversion  there  is  inversion  of  the  limb. 
These  cases  ar<»,  however,  ran*.  In  most  instances  carefully  taken  X-ray  pic- 
tures will  <]enionstrate  the  direction  of  at  least  the  most  imjH)rtant  lines  of  frac- 
ture as  well  as  the  character  and  extent  of  the  displacement.  In  some  instances 
where  sliort(»ning  was  absent  and  the  (mly  sign  of  fracture  was  eversion,  probably 
due  chiefly  to  relaxaticm  of  the  muscles  and  where  no  measured  shortening  was 
present,  the  X-rays  have  in  my  ex])erience,  in  a  numl)er  of  instances,  demon- 
strated the  presence*  of  a  fracture  without  dis])lacement  with  great  clearness. 

Kkpair  in  Fracttke  or  the  Xeck  of  the  Femur. — Fractures  of  the 
narrow  j)ortion  of  the  neck  are  far  more  likely  to  be  followed  by  failure  of  union 


»  T..  A.  Stimson,  Inc.  ciL,  p.  323.  '  Ibid.,  p.  325.  »/6«d.,  p.  326. 
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than  fractures  at  the  \mm  of  tlie  nrrk.  In  the  former  ^oup  the  prohability  of 
union  will  depend  larj^jely  upon  whether  or  not  tlie  periosteum  is  completely 
torn  lietween  the  two  fragments.  If  it  is,  union  is  improbahle.  If  not*  elose 
fibn>us  union,  or,  in  exceptional  cases,  bony  union^  may  he  obtained  by  proper 
treatment,  so  that  the  individual  will  have 
good  use  of  the  limb.  In  some  cases  ex- 
tensive absorption  of  bone  takea  ])lace, 
sometimes  the  neck  ahiiost  entirely  disap- 
|ieiLrs,  and  snmetimeH  the  head  undergoes 
purtial  or  eomplete  abHor|»!if»n.  In  frac- 
tures at  the  base  of  tli<>  uvck  there  h  uhu- 
ally  the  pnxliiefion  <if  considerable  masses 
of  new  bone  from  tlie  periosteum  of  the 
several  fragmenti**  In  some  eases  of  this 
kind,  although  no  union  may  ixxnir,  the 
priiduction  of  bone  nuiy  Ije  m  great  that 

between  the  base  of  the  neck  and  the  tro- 
chanter an*!  shaft  a  sort  of  false  joint  is 

foruied,    which    may    afford    etmsiderable 

support  to  the  bead   and   proximal   frag- 

wmt  of  the  nef'k.     Thus  Stimsr»n  figures 

a  case  of  this  kind,  a  fracture  of  the  base 

^'f  tlie  neck  in  whif*b  the  production  of 

Bi*w  hfUH*  was  so  extensive  that  the  frag- 

uietits,   although    not   imited,   became    in- 
terlocked and  the  patient  was  able  tu  use 

tlie  limb  with  a  fair  degree  of  usefulness. 

Another  similar  siM<*iuien  is  in  the  Ana- 
tomical Labtjratory  of  the  College  of  Pliy- 

siciiins  and   Surgeons  of   Columbia   Fni- 

^ersitv.     In  this  case  a  large  mass  u{  uew 

wfte   has    been    pn>dnce<h    sueh    that    it 

^^W'ly  grasps  tlie  base  of  the  nwk^i,  e.. 

"*c    proximal     fragment  —  altbuugli     the 

l*taj  and  neck  are  quite  easily  rotated  in 

tliis  newly   formed   siM^ket.      In   this  case 

^u<?  Iiintory   of   tlie   patient   is   unknown, 

(See  Fig.  185.) 

While  it  is  quite  easy  to  differentiate 

L "acta res  of  the  narrow  part  of  the  neck 
tf(m  fractures  of  the  base  of  the  saiue  by 
laeans  of  the  X-rays,  it  w*»u1d  Ite  tlitfieult  to  form  on  the  data,  thus  furnished 
rinie,  any  pn»bable  conelusii^n  as  to  whether  uni<*n  would  or  would  not  occur, 
fcept  that  in  the  cases  with  little  or  no  displacement  where  the  picture  seems  to 


'ui.  IS5. — Khacture  of  Tiif;  NurK  oi?  tht^ 
I'EMitit.  The  nock  i*  ar»v«»n  into  the 
Uf>t.*er  end  of  the  sliaft  urn  I  tn_T»chiinter. 
Th*_*re  ifi  nnnunifin,  \iijt  tfic  furiMiition  uf 
hvw  iMtiie  mid  «>f  «>Hti^jphytt'M  CLmund  the 
b/Lse  nf  1  |j«»  tipf'k  has  forniedl  ii  fuW'  juhit 
ill  whic'h  Ihe  u*^k  and  lifacl  can  be  ru- 
tutcHlshglatly.  (Auatoiiiieiit  DcfuiJ-tuient, 
I'ohinibia  University.) 
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show  the  fragments  in  contact,  careful  immobilization  for  a  number  of  weeks 
w^ould  probably  result  in  union,  whereas  if  the  fragments  were  entirely  separated 
and  the  displacement  marked,  such  union  would  be  more  doubtful.  The  follow- 
ing conclusions  in  regard  to  union  of  these  fragments  are  drawn  by  Stimson :  ^ 

The  facts  in  our  possession  are:  (1)  That  bony  or  close  fibrous  union  after 
fracture  through  the  neck  is  possible;  (2)  that  the  preservation  of  enough  of  the 
periosteum  of  the  neck  to  make  a  vigorous  vitality  of  the  head  probable  is  probably 
common;  and* (3)  that  the  primary  displacement  usually  does  not  separate  the 
fractured  surfaces,  so  that  if  it  is  not  increased  by  early  attempts  to  use  the  limb 
or,  more  rarely,  by  the  action  of  the  muscles  in  the  absence  of  proper  retention, 
the  conditions  for  reunion  are  favorable.  We  also  know  that  fair  usefulness  of  the 
limb,  even  after  union  has  failed,  is  possible;  and  it  has  not  been  proved  that  this 
usefulness  is  greater  or  more  probable  if  the  attempt  to  secure  union  has  not  been 
made. 

Fractures  of  the  base  of  the  neck,  notably  if  the  fragments  are  not  separated, 
are  much  more  apt  to  unite  than  fractures  of  the  narrow  portion  of  the  neck. 
The  older  the  patient,  the  less  in  general  is  the  probability  of  union  in  fractures 
of  the  narrow  part  of  the  neck. 

Signs  and  Symptoms  of  Fracture  of  the  Neck  of  the  Femur. — The 
diagnosis  of  fracture  of  the  neck  of  the  femur  is  in  the  majority  of  cases  quite 
simple ;  only  exceptionally  are  we  in  doubt  as  to  the  existence  of  fracture,  an<l  in 
the  doubtful  cases  the  X-rays  will  usually  render  the  diagnosis  clear.  The 
prominent  signs  and  symptoms  are,  loss  of  function  in  the  extremity,  eversion 
of  the  limb,  shortening  of  the  limb,  and  elevation  of  the  trochanter.  As  has 
already  been  suggested,  when  an  elderly  person  stumbles,  slips,  or  falls,  he  the 
violence  however  slight,  and  is  then  unable  to  use  one  lower  extremity,  the 
diagnosis  of  fracture  of  the  neci^  of  the  femur  is  exceedingly  probable.  If,  in 
addition,  upon  examining  the  patient  the  limb  is  found  extended,  the  foot 
everted,  wath  total  loss  of  power  in  the  extremity,  the  diagnosis  is  almost  certain, 
or  at  least  so  highly  probable  that  in  the  absence  of  other  definite  signs  and 
symptoms  we  are  not  only  justified  but  in  duty  bound  to  treat  the  injury  as 
though  the  neck  of  the  femur  were  fractured. 

As  stated,  it  is  a  general  rule  that  patients  with  fracture  of  the  neck  of  the 
femur  are  totally  unable  to  use  the  limb.  They  cannot  stand  upon  it,  nor  can 
they  move  it  in  bed.  Exceptions,  however,  occur.  It  sometimes  happens  that 
a  patient  with  this  injury  is  able  slowly  to  flex  the  thigh  upon  the  pelvis,  though 
as  he  does  so  he  may  have  to  assist  himself  with  his  hands  in  pulling  up  the  limb. 
The  knee,  however,  continues  to  flex  itself  more  and  more;  the  foot  upon  the 
affected  side  can  by  no  means  be  raised  from  the  bed.  In  other  cases,  as  pointed 
out  by  Whitman,  in  young  persons  with  fracture  of  the  neck  of  the  femur,  the 
disability  is  relatively  slight,  so  that  they  may  even  be  able  to  walk  after  a  few 
days.     In  these,  however,  a  serious  condition  sometimes  follows — ^namely,  that 

*L.  A.  Stimson,  loc.  cit,  p.  331. 
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the  weight  of  the  body  causes  the  neck  of  the  femur  to  assume  a  position  at 
right  angles  to  the  shaft,  or  even  a  lesser  angle,  producing  the  so-called  "  trau- 
matic coxa  vara,"  elsewhere  described. 

There  have  come  under  my  observation  a  small  number  of  cases  of  undoubted 
fracture  of  the  neck  of  the  femur,  probably  of  the  base,  with  impaction,  where 
the  patient  walked  for  several  days  before  coming  into  the  hospital  and  where 
the  signs  of  fracture  seemed  quite  clear.  These  cases  were,  however,  seen  in 
Bellevue  Hospital  many  years  ago,  before  the  X-rays  were  known ;  still,  shorten- 
ing and  eversion  with  other  signs  were  ])resent.  In  a  numter  of  cases  in 
young  persons  it  has  been  observed  that  following  the  injury  they  were  able  to 
use  the  limb,  and  even  walk  to  a  certain  extent  for  a  number  of  days,  when 
suddenly  or  gradually  more  definite  signs  of  fracture  appeared,  including 
shortening  and  marked  disability.  It  is  better  in  all  cases  of  doubt  between 
fracture  of  the  neck  and  contusion  of  the  hip  to  treat  the  case  as  a  fracture. 
It  is  to  be  l)ome  in  mind,  however,  that  a  severe  contusion  of  the  hip  may 
produce  ecchymosis  and  even  eversion  of  the  limb  from  relaxation  of  the  muscles. 
Tlie  X-rays  are  an  invaluable  ai<l  in  doubtful  cases. 

The  pain  accompanying  fracture  of  the  neck  of  the  femur  is,  in  many 
eases,  not  marked.  It  is  usually  present  to  some  extent  and  may  be  referred  to 
tlie  seat  of  the  injury  or  to  the  groin  and  inner  surface  of  the  thigh.  Pain 
on  crowding  the  trochanter  inward  may  l)e  present  or  absent,  and  the  same  is 
true  of  pushing  the  entire  extremity  upward. 

Eversion  of  the  Limb. — This  sign  is  so  characteristic  that  in  many  instances 
a  probable  diagnosis  can  be  made  merely  by  insjx^ction.     The  degree  of  eversion 
varies  a  good  deal  in  diiTerent  cases.     When*  the  limb  is  completely  everted  so 
fliat  the  foot  rests  entirely  \\\)on  its  outer  lK)rder,  the  condition  may  be  due  to 
complete  separation  betw(*en  the  fragments,  and  yet  it  is  observed  also  when  the 
fragments  are  interl(K*ked  and  where  the  angular  displacement  at  the  point  of 
fracture  is  hardly  sufficient  to  account  for  it.     It  is  to  l)e  l)orne  in  mind  that 
the  degree   of  eversion   varies   much    in   different   cases,    apparently   without 
reference  to  the  actual  relatiim  betwc»en  the  bony  fragments.     Eversion  may  also 
be  present  from  a  contusion  of  the  hip,  as  already  stated.     In  some  cases  the 
eversion  is  so  slight  that  it  is  noticeable  only  upon  coni])aring  the  sound  with 
the  injured  limb,  or,  as  Bigelow  pointed  out,  it  can  best  Ix*  recognize<l  by  observ- 
ing to  what  extent  inversion  is  limited  U]K)n  the  injured  as  comj)are<l  with  the 
sound  side.     In  addition  to  eversion,  the  limb  is  slightly  flexed  and  alnlucted. 
The  upper  part  of  the  thigh  in  front  an<l  to  the  out(»r  side  oft(»n  appears  fuller 
than  normal,  and  ecchymosis  on  the  outer  aspect  of  the  limb  is  a  sign  fre- 
quently observed  after  a  day  or  a  few  days. 

Shortening  of  the  Limb. — The  shortening  observed  in  fracture  of  tin?  neck 
of  the  femur  varies  much  in  different  cases.  It  may  l)e  due  to  actual  overriding, 
and  if  present  from  this  cause  will  vary  in  amount  from  a  distance  so  small 
as  to  be  difficult  of  measurement  to  two  or  more  inches,  in  other  cases,  without 
separation,  it  is  due  to  a  change  in  the  angle  l)c»tw(Km  the  shaft  and  the  neck, 
27 
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and  in  these  it  h  oiXvn  very  sliglit,  jierhapii  too  slight  to  measure.  In  fract 
of  the  narrov^^  portion  of  the  neck  it  frequently  happenj^  that  the  shorte 
is  absent  at  first,  ami  after  hoiirsj  or  days,  i^lowly  or  suddenly  shows  a  ma 

iuerease.  In  these  fractures  the  sho 
ing  is  apt  to  he  less  than  in  the  east 
fraetiire  at  the  base  of  the  ncx-k  with 
plete  separation  and  overriding,  and  ii 
former  group  it  is  said  rarely  to  ex 
an  inrh  or  an  inch  and  a  tjnarter. 

Tilt-  ilt'teetion  of  shortening  of  tlu 
miir  defumtls  upon  eomparative  meai 
ment  of  the  two  ]iuihs.  Owing  to  the 
that  tlie  honv  prominences  from  wliiel 
measnrenR-nts  must  Ije  taken  are  ujot 
less  covered  with  soft  parts,  and  that 
changes  in  the  position  of  tlie  liuibsj 
{Inctiim  ami  ad  duet  ion,  eanse  a  varif 
ill  tlie  cmnparative  measurements,  i 
very  desirable  to  make  these  measuren 
with  care.  The  patient  should  Ik*  e: 
iued  upon  a  table,  if  possible,  or  up 
smr»r»tli,  firm  bed.  The  two  limbs  mm 
|>laeeil  as  nearly  as  possible  in  ideii 
pisitions  with  refereni-e  to  the  p( 
equally  abducted  or  addueted  as  the 
may  he.  In  order  to  accomplish  thi> 
iPatient  is  placed  upon  his  hack  and  a 
stick,  or  a  ruler  graduated  in  ineh<» 
placed  across  the  body  upon  the  ant^ 
superior  spine  of  the  ilium  of  either 
From  the  middle  point/  of  the  sti< 
string  is  bnujglit  down  between  the 
at  right  angles  to  the  stick.  The  1 
are  then  placed  etpiidistant  from 
string,  and  every  effort  should  be  nia< 
avoid  any  tilting  or  displacement  of 
pelvis  during  the  examination.  The  n 
uremeuts  ai*e  tlien  made  upon  the  two  sides  of  the  body  from  the  anterior  s 
rior  s])ine  of  the  ilium  by  means  of  a  steel  tape  to  the  tip  of  the  inner  or  o 
uudleolns,  or,  as  some  surgeons  prefer,  the  measurements  may  be  made  i 
bel(»w  upward — that  is  to  say,  from  the  mallefdus  to  the  spine  of  the  il: 
The  ineasnrenients  upon  the  tw*o  sides  are  then  compared  and  it  is  well  to  re 
them,  or  sometimes  to  fiave  them  made  by  two  different  individuals.  Fpon 
fractured  side  of  tlie  extremity  will  usually  Ik?  found  to  measure  less  tbim 


Fia.  I8<i.  —  I'ltAcrritK  of  thk  Femth  at  thk 
Levfj,  of  the  Lksskh  Trociiantkr. 
U II. it iU  w J 1 1 1  aiiKii  1  a r  il ef o mi i iy .  (An riUvm * 
icjil  Labumtnry  (tf  the  College  of  Pliy- 
sipiaiiH  mul  HurK^'oviM  af  (\iluiiibia  L^ni- 
vernMy.} 
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uninjured  limb.  If  it  bo  iVminl  iiupoBsibte  wliilu  the  .string  is  maintained]  at 
riflit  angles  to  the  stick  passing  across  the  spine  of  the  ilia  to  bring  both  ankles 
Qlogie  to  the  string,  the  extremities  must  be  equallv  addueted  or  alMlneted  before 
llie  measurements  are  made. 

An  accompaniment  of  the  shortening  in  fraetnres  of  ilie  neek  nf  tlie  femur 
is  tbe  sign  pointed  out  by  All  is — namely,  that  the  fascia  lata  is  relaxed  on  the 
outer  surface  of  the  thigh  as  eompared  with  the  sound  side.  The  rel^ixatinn 
may  l>e  t»est  appreciated  upni  tlie  nuter  surface  of  the  thigh  alwivo  the  km*c»-j«jinl. 
The  aame  relaxation  may  he  detected  between  the  spine  of  the  iliiuu  and  thie 
t^iehanter. 

BryanVs  Ilio-fvmoral  Trian*jh\ — A  plan  deviscil  by  Mr.  Bryant  for  deteet- 

ing  shortening  in  fracture  of  the  neck  of  the  femur  is  as  foHows:  The  patient 

is  placed  upon  his  back  on  a  level  surfacn^  mid  the  two  lower  (extremities  are 

carefully  arranged  as  in  the  former  method  of  measurement,  sr>  that  they  oeeupy 

tlie  same  position  with  reference  to  the  jKdvis,     A  perpend icu hi r  is  then  drop|>e(l 

tlm)ugh  tlie  anterior  superior  spine  of  the  ilium  to  the  supporting  surfa<^.     Such 

a  perpendicular  may  be  a  ta|)tdincj  or,  what  is  more  convenient,  the  straiglit 

edge  of  a  yardstick,  or  sawn  picee  *»f  btarc],  or  the  like,     Aleasureiuent  is  then 

made  from  a  point  on  the  sttek  4lirectly  aliove  the  upper  limit  nf  the  trnehanter 

flownward  to  the  trochanter  itself.     This  distonce  iimoiinis  in  the  nr*ruin!  adult 

to  al»rnit  two  and  a  half  inches.     In  fractures  of  the  ni»r*k  of  the  femur  with 

Aortening,  the  distance  will  be  decreased  iipon  the  injured  ns  eomparetl  witli 

the  sound  side,     (See  diagram.  Fig. 

187.)      Tlie    relations    of    the    upper 

border  of  the  trwhanter  to  Xelaton*s 

lin(*,  as  described   under  Dislocations, 

may  also  be  used,  but  it  is  less  accurate 

Hiau  either  of  the  two  former  methods. 

By  traction   downward   upon   tbe  ex- 

Imruty  the   shortening  may   l>e   o%*er- 

^im  in  some  instances,  or  at  least  di- 

't'itiiahed,     Stimson  considers  that  the 

fe<»r  of  causing  separation  of  the  frag- 

laenta  by  such  traction  is  exaggerated, 

*iiK*e  the  penetration  of  tiie  bones  is  at  right  angles  to  the  line  of  traction,  and 

*^  considers  that  rotary  movements  of  the  shaft  are  luuch  more  likely  to  eause 

5fl<'h  separation. 

Creplitis, — This  sign  is  occasionally  observed  in  fractures  of  the  ne<.»k  of 
^^*p  femur  while  making  the  examination  of  the  limb,  either  by  gentle  rotary 
po^pTnents,  or  by  pulling  upon  it  in  its  long  axis,  or  by  gentle  flexion.  It  is 
1W  a  sign  which  shoold  Ix*  sought  for  energetically  in  these  cases^  lest  the  liones, 
t' interlocked »  should  be  broken  apart,  thereby  diminishing  the  chances  of  finn 
nnion.  It  may  be  elicited  in  some  cases  by  gentle  flexion  and  rotation  of  the 
limh,  but  nnlt^ss  it  is  ijererived  uywn  very  slight  and  gentle  moveruents,  it  is 


Fio,    187. — Bryant's    Ilio-femoral   TRiAMoust. 

A.  Anterior  !«uperior  Hpitip  of  the  iEiuin.  B, 
Grt'»t  IrochanUJT.  A-C.  Vertiral  lini-  froxn. 
wliici*  lit  C  y  mi'HHtiriHl  thi*  distjinc*^  to  the 
top  of  tho  trt>chanter 
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lx^st  not  sought  for,  th(»  diagnosis  in  most  ras<\s  l)eing  entirely  plain  l>y  otbe 
signs,  an<l  wlu^re  tin*  actual  lesion  is  in  doul)t,  the  X-rays  are  a  much  safer  an* 
iKftter  means  of  <liagnosis. 

Other  signs  and  symptoms  observed  are  aii  inerease<l  resistance  to  prossur 
over  the  hiihjoint  in  the  outer  jiortion  of  Scarpa's  triangle.  Normally,  pressur 
in  this  region  with  the  tingers  meets  with  only  moderate  resistance  and  is  no 
accompanied  by  i^ain.  In  fracture  of  the  neck  of  the  femur,  notably  in  tho.-i 
cases  in  which,  without  separation  of  the  fragments,  there  is  an  anterior  angula 
displacenu»nt,  j)ressure  in  this  region  causc»s  pain,  an<l  a  iinn  resistance  can  sonic 
times  Ik*  detec'ted.  In  very  thin  sul)j(»cts,  even  a  <listiiict  Iwmy  projection  ma; 
be  nrognized.  In  certain  cases  when  the  trochanter  is  extensively  split  o 
splintered  by  iK^netrati<»n  of  the  neck  into  its  substance,  palpation  will  8ho\ 

an  increase  in  breadth,  o 
IH>ssibly  irregularity  in  out 
line  of  this  portion  of  tli 
bone. 

A  recognition  by  palpa 
tion  of  the  trochanter  an( 
rotation  of  the  shaft  of  th 
b«»ne  of  the  fact  that  tli« 
movement  takes  place  abou 
a  shortened  axis  is  of  dia^i 
nostic  value  only  when  ther 
is  a  complete  separation  Ik 
tw(»en  the  neck  and  tb 
shaft,  in  which  case  rotsi 
tion  of  the  limb  may  tak 
place  around  the  long  axi 
of  the  femur,  and  such  n 
tation  may  sometimes  b 
a]>prwiated  by  the  finger 
])laced  upon  the  tro<*bantt»i 
Instead  of  moving  uj)  air 
down  it  may  \k'  felt  simpl 
to  rot:it(»  under  the  liiiiicrs,  or  in  other  cases  vertical  i)ressure  upward  uix»n  th 
troehant(»r  will  not,  n<  it  uonnally  should,  cause  inversi<m  of  the  foot. 

TUK  Diri'KKKNTIAL  DiACJNOSIS  Ol'  FlJACTlKK  OF  THK  XeCK  OF  THE  FeMIIi 

— While  in  i\  considcnihle  nnnduT  of  eas<*s  it  is  j)ossible  by  ordinarv'  niethmls  o 
examiujition,  as  (]escrii)e<l,  to  recognize  the  ])resence  of  fracture  of  the  ne<»k  o 
th(»  f<'ninr  with  great  casr,  and  even  to  discover  whether  the  fracture  is  of  th 
narrow  ])ortioii  of  the  neck  or  of  its  base,  yet  in  some  casc»s  the  signs  aiu 
symj)tonis  are  slight  and  obscure.  In  theses  the  X-rays  furnish  invaluable  ai< 
in  th(»  ditfcrcnliation.  Certain  other  conditions  are  sometimes  confounds 
with  fracture  of  ili(»  luck  of  the  femur.      Dorsal  dislocation  of  the  ilium  if 


Km.  ISS. — Fi{A<'TruK  ok  tiik  IUsk  ok  ttik  Nkck  of  Ffimur 
IN  Ciiii.i).     (New  York  Hospital  folhrtitm.) 
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attended  by  flexion  and  inversion  with  fixation  of  the  limb  in  certain  directions, 
while  in  others  motion  may  readily  be  made.  The  head  of  tlie  bone  can  usually 
be  felt  beneath  the  gluteus  maximus  in  the  ordinary  cases  with  inversion.  In 
the  dislocated  cases  with  eversion  the  head  of  the  bone  can  usually  be  palpated 
in  the  groin  or  upon  the  pubes.  Fracture  of  the  acetabulum  with  penetration 
of  the  head  into  the  pelvis  can  be  diflFerentiated  from  fracture  of  the  neck  by 


Fig.  189. — X-ray  Picture  of  Fracture  op  the  Base  of  the  Neck  of  the  Femur  in  an  Adui/t. 

(New  York  Hospital  collection.) 


means  of  the  X-rays.  Fractures  lower  down  in  the  shaft  of  the  bone  are  usually 
readily  detected  by  the  presence  of  the  ordinary  signs  of  fracture  in  the  shafts 
^'f  long  bones,  mobility,  crepitation  and  localized  pain,  and  tenderness.  The 
troclianter  does  not  move  when  the  shaft  is  rotated.  Before  examining  the  case 
it  is  always  wise  to  incpiire  as  to  the  history  of  former  injuries  of  the  hip  and 
thus  to  eliminate  possible  errors,  as,  for  instance,  the  presence  of  shortening. 
It  is,  nevertheless,  possible  for  very  good  surgeons  to  mistake  a  fracture  of  the 
iieck  of  the  femur  with  inversion  for  a  dorsal  dislocation  upon  the  ilium, 
specially  if  the  case  is  not  seen  for  sometime  and  where  much  new  bone  has 
Wn  thrown  out  with  inflanniiatorv  infiltration  of  the  surrounding  soft  parts. 
I  have  seen  a  very  distinguished  surgeon  indeed,  in  doubt  as  to  (he  condition 


,  ^^^pwiaiiy  i: 

I         Wn  throwi 
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best  iHit  suuglit  ioTf  the  cliaguosis  in  itiost  eases  being  entirely  plain  l>j  other 
signs,  and  where  the  uetiial  lesion  is  in  doubt,  the  X-rays  are  a  much  safer  and 
better  riiennH  of  tliagnosis. 

Otlier  signs  and  ^yniptonis  oW^rveil  are  mi  inereasetl  resistance  to  pressure 
over  the  hii>joint  in  the  outer  portion  of  Searpa's  triangle,  Ni^rniallVj  pressure 
in  this  region  with  the  lingers  meets  with  only  nioderate  resistance  and  is  not 
awompanied  by  ])ain.  In  fracture  of  the  neck  u{  the  feimir,  notaWy  in  tliose 
eases  in  which,  witliuiit  separatir*!!  of  the  fragments^  there  is  an  anterior  angular 
flisplacenamt,  j pressure  in  this  regie m  causes  ]iain,  and  a  iinn  resistance  can  some- 
times l>e  detected.  In  very  thin  subjects,  even  a  <listinct  b^my  projection  may 
be  recognized.  In  certain  cases  when  the  tr(X»hanter  is  extensively  split  or 
splintered  by  penetration  of  the  neck  into  its  aubstanee,  palpation  will  show 

an  jut^reasc  in  breadth,  or 
l>ossibly  irregidarity  in  out- 
line of  this  piu'tion  of  tlie 

A  recognition  l»y  pal  pa- 
tinn  of  the  tr<x^lianter  and 
rotation  of  the  shaft  of  the 
1»oiie  of  tl»e  fact  that  the 
luoveinent  takes  place  about 
a  shortened  axis  is  of  diag- 
nostic value  only  when  tliere 
is  a  complete  separation  \ie- 
tween  the  neck  and  the 
sliaft,  in  which  eas*:*  rota- 
tiriii  of  the  liiub  may  take 
]ibice  aroiuid  the  long  axis 
f*i  Uie  fenuir,  and  such  ro- 
tation may  sou te times  he 
apprtn^iated  by  the  fingi>rs 
1 1  bleed  upon  the*  trochanter, 
lustead  ni  moviug  uji  and 
down  it  may  he  felt  simply 
to  rotjite  under  tlie  fingers,  or  in  othtM*  eases  vertical  pressure  upward  upon  the 
(nxdianter  will  not,  as  it  nonually  should,  cause  inversion  of  the  foot. 

The  Difkkrentiai.  Diaonusis  of  Fr^^oture  of  the  Xeck  of  the  Femtr. 
— While  in  a  c<:msiderable  nundier  of  cases  it  is  jiossible  by  ordinary  methods  of 
examiuatirm,  as  descrilx^d,  to  recognize  the  presence  of  fracture  of  the  neck  of 
the  femur  with  great  ease,  and  even  to  discriver  whether  the  fracture  is  of  the 
narrow  portion  of  tlie  neck  or  of  its  base,  yet  in  some  cases  the  signs  ami 
symptoms  are  slight  and  ohscni'e.  Tu  theses  the  X-rays  furnish  invaluable  aid 
in  tlic  diff(Teuliation.  Certain  either  conditions  are  sometimes  confounded 
with  fracture  of  the  neck  of  the  femur.     Dorsal  dislocation  of  the  ilium  is 


Fiu.  188. — FiiAt^rruK  op  tin:   Uasi    uj    jiij^:  \  !•  <  k  mk  I  i.mi  it 
IN  Chilis      (Nt*w  York  llospitul  et^ketinii.) 
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«(iended  by  flexion  aiul  iiiverairm  with  fixation  of  tlie  lirol*  in  errtain  dirtrtinns, 
w'hiJe  in  others  motion  may  readily  be  inatle.  Tlie  liead  of  tlit^  Iwnie  ean  usually 
be  felt  k*neath  the  gluteus  niaximus  in  the  ordinary  cases  with  inversion-  In 
die  (lishx'ated  cases  with  eversion  the  head  of  tlie  l»one  vmi  nsn^lly  he  ]ial|»ated 
in  the  groin  or  njion  the  pnbes.  Friieture  n{  the  acLtalinluHi  with  |)eneti*alion 
of  the  head  into  the  pcdvia  ean  Ik?  ditferentiated  from  fracture  uf  the  neck  by 


Flo.    189.— X-RAY   PlCTUIlE   or   FllACTUHK    OF  THK    BaSK   flF  THE    NllClt  OF  THE    FeMUK   I>'    i-V   AdIJLT. 

(New  York  Hospital  collection.) 

US  of  tlie  X-rays.    Fraettires  lower  down  in  the  ghiift  of  tlie  Imne  are  nsnally 
ily  detected  by  the  preseiiee  of  the  ordinary  sipis  of  fracture  in  the  i^baflii 
loDg  bones,  mobility,  crepitation  and  localized  pain,  and  tenderness.     The 
troehiinter  does  not  move  when  the  shaft  is  rotated,     lief  ore  examining  the  case 
it  is  always  wij^e  lo  in<pnre  as  to  the  history  of  former  injuries  of  the  hip  and 
thtts  to  eliminate  possible  errors,  as,  for  instance,  the  presence  of  shortening. 
It  IS,  uevertheletjs,  jx>ssihle  for  very  good  surgcxms  to  mi.stake  a  fracture  of  the 
neck  of  the  fejnur  with  inversion  for  a  dorsal  disloeation  upon  the  ilinm, 
especially  if  the  case  is  not  seen  for  sometime  and  where  mnch  new  l>one  has 
been  thrown  out  with  iulhumuatory  infiltration  of  the  surrounding  soft  parts, 
I  have  lieen  a  very  distinguished  surgeon  indeed,  in  doubt  as  to  the  condition 
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until  an  open  incision  had  demonstrated  the  presence  of  an  old  fracture  and  the 
head  of  the  bone  in  its  socket. 

Prognosis. — The  prognosis  as  to  life  in  fracture  of  the  neck  of  the  femur 
depends  to  a  great  extent  upon  the  age  and  strength  of  the  individual,  and  also 
upon  the  degree  of  violence  which  produced  the  fracture  and  upon  associated 
injuries.  In  the  young  and  vigorous  middle-aged  the  prognosis  as  to  recovery 
is  excellent.  In  the  old  and  feeble  it  is  not  so  good.  A  certain  small  ])roportion 
of  these  cases  die  as  the  immediate  result  of  the  injury.  Stimson  *  dis- 
tinguishes three  separate  groups  of  fatal  cases.  In  one  there  is  a  marked  in- 
flammatory reaction  immediately  after  the  injury  accompanied  by  fever;  the 
patients  become  delirious  and  die  in  a  few  days  or  develop  pneumonia  which  is 
rapidly  fatal.  In  a  second  group  of  old  and  feeble  patients  there  is  marked 
shock  from  which  the  patients  do  not  rally,  and  die  in  two  or  three  days.  In 
the  third  group  the  patients  rapidly  lose  strength,  become  weaker  and  weaker, 
they  develop  a  mild  delirium,  and  die  during  the  third  week  after  the  accident, 
usually  with  some  signs  of  consolidation  of  the  hmgs.  Fat  embolism  is  believed 
to  be  responsible  for  the  fatal  issue  in  a  certain  number  of  cases. 

The  prognosis  as  to  union  and  the  functional  result  varies  according  to  the 
seat  of  fracture  and  other  local  conditions.  Fractures  of  the  base  of  the  neck 
usually  unite  by  bony  union,  while  fractures  of  the  narrow  part  of  the  neck 
may  in  rare  cases  unite  by  bony  imion,  in  others  by  fibrous  union,  and  in  a  cer- 
tain proportion  no  union  occurs  at  all.  In  any  case,  union  with  a  perfec»t  func- 
tional result  can  hardly  be  expected.  Some  disability  and  a  permanent  limp 
usually  remain.  There  is  shortening  and  more  or  less  eversion  of  the  limb  which 
is  permanent.  The  recovery  may  be  so  complete  that  the  patients  are  able  to 
walk  quite  well  even  without  a  cane.  I  know  of  a  man  who  received  a  severe 
injury  by  a  fall  upon  the  ice  a  little  more  than  a  year  ago  and  a  fracture  of  the 
base  of  the  neck  of  the  femur.  He  is  now  able  to  ride  horseback,  though  not 
comfortably,  and  walk  without  a  cane,  although  he  still  limps.  In  other  cases 
the  patient  is  obliged  to  use  one  or  two  canes  for  the  rest  of  his  life,  or  even  a 
crutch.  In  the  cases  followed  by  nonunion  the  limb  is  rarely  very  useful.  The 
patients  may  be  able  to  walk  with  crutches,  or  with  one  crutch,  but  although 
the  limb  is  freely  movable,  it  is  rarely  strong  enough  to  support  the  w^eight  of  the 
body  with  comfort.  In  some  cases  there  is  very  marked  limitation  of  motion 
in  the  hip,  either  due  to  an  arthritis  defonnans  or  to  a  large  production  of 
new  bone  around  the  seat  of  fracture,  and  in  these  the  patients  often  suffer 
a  good  deal  of  pain,  both  spontaneous  and  after  using  the  limb,  for  an  indefinite 
period. 

Fractures  of  the  Head  of  the  Femur. — Fractures  of  the  head,  of  the  femur  are 
extremely  rare.  They  have  been  associated  with  dorsal  dislocation  of  the  hip. 
The  diagnosis  of  the  condition  could  best  be  made  by  means  of  the  X-rays. 

Fractures  Through  the  Great  Trochanter. — This  variety  of  fracture  was  clas- 


'  L.  A.  Stimson,  loc.  cit.,  p.  338. 
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i}6^H\  bv  KcK'her  under  tlif  naiti<^  fnietura  perlriH'luijjkTira.     SliuiHun  *  detini*H 
tliis  grcmp  of  cases  as  those  in  which 

Tlie  line  of  fracture  begins  at  or  near  the  lower  part  of  the  juiution  of  the  neek 
und  jshrtft  and  pannes  through  or  elois-t^  Itelow  tlie  great  trochanter,  dividing  the  hone 
into  two  parts,  of  whi(4i  the  upper  is  formed  hy  the  heiid,  neck,  and  upper  part  of 
the  trtxhanter.  The  line  of  friuture  may  l>e  cihHtpie  fnnii  within  outward  and 
upward,  ur  from  behind  upward  and  forwurrl.  The  tine  of  divir^ion  hrtwi-en  thei^e 
and  the  guldrm^hanterie  fraettire»s,  the  highest  of  the  fractures  of  the  shaft,  is 
marktHl  Ijv  tlie  troiluinter  minor,  whkd)  also  estohlishes  an  important  elinicnl  differ- 
ence, depending  iipm  the  aetion  of  the  psoas-iliaeus,  which  is  attachetl  thereto.  Its 
tction  in  fractures  below  that  fioint  is  to  flex  the  upper  fragment. 

These  fractures  are  infrequent ;  the  most  characteristic  sign,  a<'curding  to 
Stinison,  is  a  pnunineiit  angle  in  front  with  pain  on  pressure  in  the  groin  with 
sbortening  ami  enrsiou  and  a  piissihle  failure  of  the  tn>chaiiler  to  rotate  with 
the  remainder  of  the  hone. 

Fracture  of  the  Trochanter  Alone. — This  is  a  rnre  iujorv  caused  usually  by 
direct  vioh/nce  to  tlu^  trm-liaiiter,  iieeasitnially  by  nnis(*uhir  acti«m.  Tht*  t'rag- 
iiieut  usiiallv  remains  more  or  less  in  posit  inn  on  aci^oint  of  the  dense  tibrona 
att^ehmentg  snrnninding  it,  but  nuiy  lie  felt  to  move  upnu  tiie  shaft  of  the 
bne.  There  is  hK-aliziMJ  j>ain  and  tenderness  at  the  st^at  u{  fraetnre;  the  X-rays 
Would  render  the  diagnosis  (juite  clear. 

Fracture  of  the  Lesser  Trochanter. -^This  very  rare  injury  may  Ik»  pmdux^Hl 
by  muscular  action,  or  orcasinually  exists  as  a  coni|^Ii<'atiuM  of  fracture  of  ttie 
Dock  of  the  femur.  The  fracture  as  sucli  wuuld  hartliy  be  recognized  l)y  nrdi- 
Mty  methods  of  examination  and  probably  would  require  the  use  of  the 
X-rays  for  an  accurate  diagnosis. 

WOUTTOS  OF  THE   HIP-JOIKT 

lacided,  stah,  and  contused  an<l  lacerated  wtuinds  of  the  hip-joint  scarcely 
Ur  a**  isolated  injuries,  the  joint  being  .surruunded  by  so  many  important 
«tructiire^  and  so  deeply  placed.  Gnnsliot  wounds  of  the  hip-joint  LXTur  o<x*a- 
woaally  in  battle,  tlumgh  as  isolated  injuries  they  are  exceedingly  rare.  In 
•  geueral  way  the  diagnosis  of  a  gunshot  wound  of  the  hij>-jr>int  must  In*  made 
'JpOQauatomical  ground:*  from  the  jioint  of  entrance  and  tlie  track  of  the  bullet, 
h  the  observed  cases  the  wound  of  the  joint  lia^  been  complicated  by  very 
•W'loas  injurieSj  such  as  cornminutiori  of  the  head  of  the  bone,  fractures  of  tlie 
^na,  injuries  of  tbe  Wood -vessels,  etc.,  and  in  tlie  com  plica  ted  cases  the 
^'Jptoms  priKlnced  by  the  associated  injuries  will  usually  oversliadow  in  im- 
portance those  of  ttiL*  joint  itself.  Aside  from  the  complicati^ais,  the  opening  of 
*»p  joint  hy  the  bullet  may  or  may  not  he  serious*  according  to  whether  the 
^vound  remains  clean  or  liecomes  infected.  The  prognosis  is  of  necessity  grave 
«n  tlie  latter  case.  The  X-rays  are  of  course  a  valuable  aid  in  cases  of  lodgment 
<»f  fhe  bidlet, 

'  L,  A.  Stimson,  ioc.  ctL,  p.  344. 
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DISEASES  OF  THE  HIP 

INFLAMMATIONS  OF  THE  HIP- JOINT 

The  i)atliology  of  the  diseases  of  joints  has  been  disciisscMl  more  or  less  at 
length  in  Vol.  I,  and  also  in  the  |)resc»nt  volume  under  Diseases  of  the 
Shoulder-joint.  The  diseases  of  the  liip-joint  are  important  on  aceount  of 
their  great  frequency  and  on  account  of  the  very  sericms  results  which  follow, 
resulting  in  deformity,  ankylosis  and  consequent  disability,  and  from  the  fact 
that  the  joint  is  sucli  an  important  one,  so  large  and  surrounded  by  so  nmny 
other  structures  whose  integrity  is  necessary  for  the  healtli  and  comfort  of 
the  individual.  In  regard  to  diseases  of  the  hij)-joint  in  general,  it  may  be 
said  that  they  may  be  primary  in  the  synovial  membrane,  or  in  the  bone. 
Tuberculosis  and  arthritis  deformans  are  both  very  frequent  in  the  hip-joint,  the 
former  among  children,  the  latter  among  elderly  individuals.  Invasion  of 
the  hifv joint  by  pyogenic  cocci  in  cases  of  osteomyelitis  of  the  femur  is  by 
no  means  rare.  Thus  Konig  found  110  cases  of  acute  infectious  inflammatirm 
of  the  hi{)-joint  to  5(>8  cases  of  tuberculosis  of  the  same.  In  a  considerable 
proportion  of  the  former  group  the  disease  was  due  to  osteomyelitis  of  the 
upper  end  of  the  femur.  In  the  hip,  as  in  other  joints?,  the  exudate  accom- 
panying the  inflammation  may  be  serous,  sero-fibrinous,  catarrhal — that  is,  a 
thick  synovia  cloudy  with  leucocytes,  purulent,  or  bloody.  The  changes  in  the 
joint  structures  and  in  the  surrounding  parts  resemble  those  already  described 
when  speaking  of  inflammations  of  the  joints  in  general,  except  that  it  is  to 
be  borne  in  mind  that  in  the  hip  the  tendency  to  ankylosis  is  very  marked 
indeed. 

Simple  Traumatic  Inflammation  of  the  Hip-joint. — Blows  and  falls  upon  the 
trochanter  or  the  violence*  caused  by  sprains  of  the  hip  may  give  rise  to  a 
simple  serous  effusion  into  the  joint,  or  to  a  similar  effusion  mixed  with  blood. 
The  signs  and  symptoms  of  the  condition  are,  that,  following  an  injury  to  the 
hip,  the  patient  suffers  more  or  less  sharp  pain  which  lasts  but  a  short  time, 
and  he  is  then  able  to  use  the  limb  fairly  well,  or  even  without  discomfort. 
Upon  the  following  day,  or  later,  he  notices  that  the  hip  is  more  or  less  stiff 
and  painful;  these  symptoms  may  increase  if  he  persists  in  using  the  limb 
but  under  rest  soon  subside,  and  leave  the  joint  in  a  normal  condition,  or 
may  in  rare  cases  result  in  chronic  hydrops  of  the  joint.     There  will  rarely 

be  in  these  cases  enough  effusion  into  the  joint  to  enable  the  surgeon  to  detect 
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it  upon  palpation.  If  doubt  exists  as  to  the  character  of  he  injury,  an  X-ray 
picture  should  always  be  taken ;  since,  notably  in  young  persons,  as  elscwliere 
pointed  out,  fractures  of  the  neck  of  the  femur  may  pass  unrecognized  and 
lead  to  subsequent  deformity  and  disability — namely,  to  coxa  vara. 

Coxitis  as  the  Result  of  Infections  Processes. — As  has  elsewhere  been  pointed 
out,  the  hii>-joint,  like  others,  may  become  the  seat  of  inflammations  caused 
by  one  or  other  of  the  pyogenic  microbes,  or  by  other  infectious  microbes,  either 
as  the  result  of  open  wounds  and  direct  infection,  or  more  rarely  as  the  result 
of  severe  injuries  to  the  joint  without  such  wounds,  the  infwtion  occurring 
through  tlie  bl<K)d,  and  with  great  frequency  as  the  result  of  generalized  infec- 
tions with  secondarj'  localization  in  the  joints.  The  hi|)-joint  may  eitlier  be- 
come infected  as  the  result  of  extension  of  infectious  j)r(X?esses  from  surrounding 
parts,  through  the  femur,  or  the  soft  parts  of  the  thigh,  or  occasionally  as 
the  result  of  the  spread  of  an  abscess  ahmg  the  course  of  the  psoas-iliacus 
muscle  with  infection  of  the  iliac  bursa  and  subseiiuent  infection  of  the  hi[)- 
joint.  Among  the  infectious  pnx^esses  which  may  cause  coxitis  are  typhoid 
fever,  scarlet  fever,  measles,  smallpox  and  the  other  exantheiiuita,  gcmorrhea, 
and  general  septic  processes,  septicemia  and  pyemia  from  whatever  cause.  As 
already  noted,  syphilis  may  give  rise  to  acute  or  chronic  iuflannnations  of 
the  joints,  and  lastly  tulx,»rculosis,  which  will  be  ccmsidered  in  a  separat-e 
section.  The  diagnosis  of  these  conditions  j)resents  two  j)roblems — namely, 
the  presence  of  an  inflannnation  of  the  hip-joiiit  and  the  character  of  the 
exudate,  and  second  the  sjKK'ific  general  or  l<K*al  cause  which  has  i)r<)(luced  the 
infection.  The  answer  to  the  second  query  d(»[)ends  uj)<)n  the  i)resence  of 
one  or  other  of  the  infectious  diseases  already  mentioned,  which  will  give 
their  own  peculiar  signs  and  symptoms  elsewhere  in  the  body,  the  intensity 
of  the  local  process  in  the  joint  varying  greatly  in  different  cases,  even  when 
the  specific  organism  is  the  same,  producing  in  the  one  instance  a  serous  exu- 
date, in  another  a  sero-fibrinous  one,  and  in  a  third  a  catarrhal  or  distinctly 
purulent  effusion.  The  determination  of  the  character  of  the  germ  which  is 
causing  the  inflammation  can  sometimes  be  made  readily  enough  during  the 
course  of  some  infectious  disease  by  the  introduction  of  an  asj)irating  needle 
into  the  joint  and  by  a  microscopic  and  bacteriological  examination  of  the 
contained  fluid.  It  is  to  be  borne  in  mind  that  in  the  early  stages  of  an  infec- 
tious joint  lesion  the  exudate  may  be  serous  and  contain  but  few  white  cells, 
while  later  it  becomes  purulent. 

The  local  signs  and  symptoms  of  acute  inflammaticm  of  the  hip-joint  are 
localized  pain,  referred  to  the  hip  or  to  the  inner  side  of  tlu^  thigh  as  far  down 
as  the  knee;  exquisite  pain  upon  moving  the  joint.  The  limb  is  held  usually 
in  a  position  of  partial  flexion,  the  whole  hip  may  Ixi  notably  swollen,  and  if 
the  exudate  be  large  in  amount  there  may  be  a  more  or  less  localized  swelling 
appreciable  in  Scarpa's  triangle  over  the  hi])-joint.  The  infectious  processes 
of  the  hip,  attended  by  a  large  amount  of  fluid  exudate  in  the  joint  and  un- 
treated, tend  to  produce  a  progressive  flexion  of  the  thigh  upon  the  jxdvis.     The 
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relaxation  of  llic  capsule,  together  with  muscular  action,  may  in  certain  cases 
determine  a  dislocation  of  the  joint,  as  elsewhere  described. 

The  characters  of  the  several  forms  of  acute  infectious  inflammation  of 
tlie  hip-joint  are  as  follows:  In  general  in  those  cases  which  develoj)  as  com- 
plications ol  acute  infectious  diseases,  the  joint  involvement  occurs  either  at 
the  height  of  the  disease  or  during  convalescence.  The  localized  symptoms  of 
joint  infection  often  appear  insidiously,  with  only  moderate  pain  and  limi- 
tation of  motion  in  the  hip,  sometimes  with  an  increase  in  the  constitutional 
symptoms.  In  the  majority  of  instances  the  exudate  is  serous  or  sero-fibrinous, 
occasionally  purulent  from  the  start.  The  amount  of  periarticular  swelling  and 
infiltration  varies  a  good  deal  in  the  same  and  in  different  types  of  infection. 
The  disturbance  of  function  in  the  hip- joint  itself  is  often  very  marked.  In 
the  more  severe  cases  in  which  the  exudate  is  of  a  distinctly  purulent  character, 
a  panarthritis  with  destruction  of  the  cartilages,  perforation  of  the  joint  cap- 
sule, and  the  formation  of  abscesses  in  the  soft  parts  of  the  thigh,  either  in 
front  or  behind,  may  form  a  very  threatening  or  even  a  fatal  condition. 

Gonorrheal  inflammation  of  the  hip-joint  is  one  of  the  rarer  localizations 
of  the  disease.  Here,  as  elsewhere,  the  exudate  may  be  serous,  sero-fibrinou?^, 
or  contain  a  greater  or  less  number  of  pus  cells.  In  the  hip-joint  the  disease 
is  apt  to  run  a  protracted  and  severe  course,  frequently  ending  in  ankylosis 
or  in  a  greater  or  less  limitation  of  motion  in  the  hip. 

Typhoid  inflammation  of  the  hip-joint  is  usually  characterized  by  rather  au 
insidious  course,  and  may  be  followed,  imless  the  case  be  carefully  watched  and 
the  limb  placed  in  a  position  unfavorable  for  dislocation,  by  more  or  less  com- 
plete luxation  of  the  hip-joint. 

The  syphilitic  inflammations  of  the  hip  in  the  acquired  form  of  the  disease 
are  usually  of  a  mild  character  in  the  early  stages  and  in  adults.  As  the 
result,  however,  of  hereditary  syphilis  in  children,  a  destructive  type  of  inflam- 
mation may  occur. 

Acute  polyarticular  rheumatism  may  have  the  hip-joint  as  one  of  its  locali- 
zations. For  the  signs  and  symptoms  in  detail,  the  reader  is  referred  to  works 
on  general  medicine.  It  is,  however,  to  be  borne  in  mind,  .that,  as  was  stated 
under  Joint  Inflammations  of  the  Upper  Extremity,  many  cases  diagnosticated 
as  acute  articular  rheumatism  are  of  a  distinctly  infectious  character,  due  to 
one  or  other  form  of  microbe.  The  high  fever,  the  sweating,  and  the  poly- 
articular character  of  the  lesion  usually  suffice  for  a  diagnosis.  Marked  leuco- 
cytosis  may  occur  with  complicating  endocarditis,  etc.,  or  high  fever.  (See  ap- 
pendix) 

The  inflammations  of  the  hip-joints  which  occur  in  the  course  of  acute  ex- 
anthemata in  children  are  usually  of  a  rather  mild  type  and  are  seldom  attended 
by  destruction  or  ankylosis  of  the  joint,  thoijgh  in  some  cases  subluxation  may 
occur.  It  is  to  be  borne  in  mind  that  among  children  gonorrheal  infection  of 
joints  is  by  no  means  a  rare  lesion  and  may  even  occur,  as  was  elsewhere  stated, 
without  any  apparent  affection  of  the  genito-urinary  tract. 
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Coxitis  at  the  Result  of  Direct  Infection. — Infections  of  the  hip-joint,  the 
result  of  open  wounds  and  of  suppurative  processes  in  the  vicinity  of  the  joint, 
are  usually  of  a  grave  and  destructive  character,  accompanied  by  severe  symp- 
toms of  sepsis  and  by  death  in  a  considerable  proportion  of  cases.  The  signs  and 
symptoms  of  invasion  of  the  hip  are  not  hard  to  recognize.  In  the  case  of 
open  wounds  a  discharge  of  synovial  fluid  will  occur,  at  first  only  slightly 
cloudy,  subsequently  distinctly  purulent  in  character.  The  pain  upon  moving 
the  joint  is  intense,  and  the  signs  of  inflammation  of  the  soft  parts  (redness, 
swelling,  and  heat)  are  usually  quite  marked.  In  those  cases  the  abscess  which 
forms,  if  the  wound  be  not  widely  opened,  usually  presents  in  Scarpa's  triangle 
at  the  front  of  the  joint.  In  the  worst  type  of  cases  a  panarthritis  occurs  with 
invasion  of  the  soft  parts  of  the  limb  and  burrowing  of  pus  in  the  intermuscular 
planes.  The  only  hope  of  saving  life  in  these  cases  consists  in  early  and  ex- 
tensive operation,  or  eventually  in  amputation  at  the  hip-joint 

The  diagnosis  of  the  presence  of  acute  inflammation  of  the  hijvjoint  is 
sufficiently  simple.  The  character  of  the  infection  is  best  determined,  as  was 
already  stated,  by  aspiration  of  tlie  exrdate  and  culture  of  the  contained  bac- 
teria, as  well  as  by  the  study  of  the  constitutional  symptoms. 

Coxitis  as  the  Result  of  Acute  Osteomyelitis. — The  hi|vjoint  may  becomes  in- 
fected in  the  course  of  acute  osteomyelitis  involving  eitb.er  the  ]:elvis  or  the 
femur.  In  the  cases  originating  in  the  femur,  the  disease  most  cou^monly  aflFects 
the  diaphysis  and  the  neck  of  the  bone,  less  commonly  the  epiphysis — i.  e.,  the 
head  itself.  In  the  diaphysis,  as  in  other  long  bones,  the  disease  is  commonly 
diffuse.  In  the  epiphysis,  on  the  other  hand,  it  is  often  localized  in  a  small  area 
of  the  cancellous  tissue.  Whereas  infections  of  the  shaft  and  neck  of  the 
bone  usually  run  an  acute  and  violent  course,  with  early  infection  of  the  joint ; 
such  is  not  the  case  when  a  small  foc*us  exists  within  the  head  only.  In  this 
latter  group  the  condition  may  persist  for  a  long  time  with  the  formation  usually 
of  a  small  sequestrum  and  total  or  partial  absorption  of  the  head.  In  some 
cases  there  are  observed  small  purulent  foci  in  the  head,  the  neck,  and  the 
trochanter.  Here,  as  elsewhere,  when  the  disease  is  extensive,  the  entire  upper 
end  of  the  femur  may  undergo  necrosis.  When  the  bone  is  involved  close  to  the 
epiphyseal  line  before  imion  has  taken  place,  se]iaration  of  the  head  may  occur, 
which  may  undergo  necrosis,  or  remain  as  a  free  body  in  the  joint,  or  may  even 
survive  and  become  attached  in  the  cotyloid  cavity,  or  to  the  femur,  or  both. 
In  some  cases  the  epiphyseal  cartilages  of  the  greater  and  lesser  trochanter  are 
involved  with  separation  of  the  trochanters.  In  other  cases  pathological  frac- 
ture of  the  neck  may  he  one  of  the  results. 

The  acetabulum  may  be  ])rimarily  or  secondarily  the  seat  of  osteomyelitis, 
and  here  the  inflammation  may  result  in  ]x»rforation  of  the  bottom  of  the 
cotyloid  cavity,  with  more  or  less  extensive  osteomyelitis  and  destruction  of  the 
bones  of  the  pelvis. 

The  invasion  of  the  soft  parts  of  the  hipjoint,  th(^  synovial  membrane,  the 
ligamentoiu  stnictureB,  etc.,  may  be  of  an  acute,  violent,  and  intensely  sei)tic 
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character,  or,  on  the  other  hand,  here,  as  in  other  joints,  the  inflammation  of 
the  bone  may  be  accompanied  by  a  serous,  sero-fibrinous,  or  purulent  exudate. 
In  the  more  severe  forms,  rapid  destruction  of  all  the  joint  structurers  takes 
place.  In  the  subacute  cases  of  osteomyelitis,  the  changes  in  the  bone  lead  to 
deformities  of  various  kinds,  sometimes  to  absorption  of  the  neck,  in  other  cases 
to  a  change  of  direction  of  the  neck  in  relation  to  the  shaft,  a  coxa  vara.  In 
some  cases  extensive  atro])hy  of  the  head  and  the  neck  may  occur,  in  other 
cases  t\w  neck  is  abs<^rbed  and  the  head  is  enlarged  and  flattened  so  that  it  sits 
uj)on  the  shortened  neck  close  to  the  trochanter,  or  embraces  the  neck  like?  a 
mushroom.  The  changes  observed  in  the  acetabulum  in  the  less  acute  cases  are 
rather  of  a  productive  than  of  a  destructive  character,  frequently  with  the 
formation  of  abundant  and  massive  osteophytes,  which  may  cause  marked 
deformity  of  the  bone,  and  in  some  cases  entirely  fill  up  the  cotyloid  cavity. 
The  grade  of  the  inflammation  of  the  joint  structures  varies  greatly  in  difTercMit 
cases,  according  to  the  character  and  severity  of  the  inflection.  In  the  sliirhter 
cases,  a  more  or  less  com])lete  fibrous  ankylosis  may  occur  with  greater  or  less 
limitation  of  motion  in  the  hi{)-joint.  In  other  cases,  somewhat  more  sev(»re, 
bony  ankylosis  results  with  a  subsequent  deformity  of  the  i^elvis,  if,  as  is  the 
rule,  the  dis(»ase  occurs  during  childhood  or  youth. 

Skjns  AM)  Symptoms  of  Osteomyeijtis  of  the  Femur  Involving  the 
IIip-joiNT. — Here,  as  elsewhere  described  in  Vol.  I,  Acute  Osteomyelitis,  thc3 
disease  may  be  of  several  types.  The  patients  are  usually  children  or  young 
[)ersons  who  a])jK'ar  to  be  enjoying  the  best  of  health.  In  the  most  acute  forms 
the  general  symjitoms  are  those  of  an  intense  and  overwhelming  se])sis,  sohie- 
times  so  rapid  in  its  fatal  results  that  the  diagnosis  of  the  condition  is  not  made*. 
In  other  cases,  not  so  acute,  the  disease  is  ushered  in  with  high  fever,  oft(»n 
preceded  by  chills,  disturbances  of  intelligence,  stujior,  apathy,  or  delirium; 
locally  tliere  are  the  signs  of  an  intense  and  violent  inflammation  in  the  vicinity 
of  the  hip.  The  joint  l)ecomes  exquisitely  tender,  the  slightest  motion  ciiuses 
agonizing  ]iain,  and  pressure  upon  the  trochanter  or  upward  upon  the  foot  is 
very  painful.  The  region  of  the  hip-joint  rapidly  swells,  there  is  total  loss  of 
function  in  the  limb.  The  swelling  begins  in  the  upper  part  of  the  thigh  and 
gluteal  regi(m,  and  is  of  a  doughy,  edematous  character,  without  redness  of  the 
skin.  Dilated  veins  may  be  seen  upon  the  surface  and  the  swelling  rapidly 
progresses,  so  that  soon  the  thigh  as  far  as  the  knee,  or  even  lower,  may  be 
greatly  increased  in  size.  The  spontaneous  pain  is  felt  in  the  hip  and  through- 
out the  entire  thigh  as  far  as  the  knee.  If  the  bones  of  the  ])elvis  are  involved 
an  intrapelvic  swelling  may  be  produced,  ])alpable  in  the  iliac  fossa. 

In  a  third  and  less  freipient  group  of  cases  the  disease  begins  in  a  subacute 
form  with  moderate  ])ain  and  disability  in  the  hip  which  gradually  increases, 
and  if  the  infection  of  the  joint  cavity  occurs  slowly  by  continuity  of  structure, 
it  uuiy  be  days  or  even  weeks  before  serious  symptoms  are  observed.  In  many 
cases  the  disease  involv(»s  several  bones,  and  other  joints  may  be  the  seat  of 
swelling.    The  course  of  the  disease  in  the  most  severe  cases  iS  toward  a  rapidly 
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fatal  termination^  with  all  the  syinptonis  of  intense  sc»i)tieeiuia,  as  (lcs<*rilKj(l  in 
VoL  I.  In  a  moderate  number  of  the  less  severe  eases  the  joint  eajisule  is  not 
perforated,  and  according  as  infection  of  the  surrounding  soft  parts  by  jH?rfora- 
tiiin  does  or  does  not  occur,  the  disease  may  be  divided  into  two  groui)s.  In  the 
case?!  whicli  result  in  rupture  of  the  capsule,  abscess<*s  or  diflFus<»  i)hlegmonf)Us 
inflammations  are  fonned  in  either  the  gluteal  region  or  in  the  upjK»r  jKirtion 
of  the  thigh,  in  front  and  to  the  inner  side,  and  these  will  give  the  ordinary 
signs  of  abscess  as  they  approach  the  surface.  In  tliese  cas<»s  sjKintaneous  jht- 
foration  of  tlie  skin  is  rften  long  delayed,  for  weeks  or  months  if  the  patient 
sur\ives,  and  after  s])ontaneous  opening  or  rui)ture,  sinusi-s  n-niain  heading  t<» 
carious  or  necrotic  In^ne,  readily  detected  up^^m  proper  examination.  In  th*H«' 
<-nses  which  do  not  die  during  the  acute  stages  of  the  disease  the  course  is  cxc^hmI- 
ingly  chronic,  the  sinuses  remaining  ojx^n  for  years.  Pathological  rli-Nyation 
or,  on  the  other  hand,  more  frequently  ankylosis  of  the  hij^jipint,  results.  In 
the  latter  group  the  thigh  is  ordinarily  ankylose<l  in  a  jxjsition  of  fl#*xion  and 
may  lie  ad<luctetl  and  rotateil  inward  or  ilexed,  abducted,  anrl  rotated  outward. 
Such  ankyh»sis  is  apt  to  be  firm  and  often  leconie-j  i>«»iiy.  The  iinmoi»ility  of 
the  joint  is  also  increased  in  tlie  earlier  stages  by  the  ma?*sive  intilrrati*»n  of 
tb<*  surrounding  soft  parts,  tendons,  muscles,  etc.,  with  inflammatory  ti--'ur-  of 
new  fonuation.  In  the  cases  attended  by  patholi^ifal  di-bn-ation.  or  by  alr-^  r|r- 
tioii  and  atrr»phy  of  the  upjjer  en<l  of  the  i^me,  vf*rv  n«»tabb'  -hi»rreninfr  <»f  tli^- 
extr<*inity  results.  Such  shortening  is  fieculiarly  marked  wh#n  the  di-^-a-e 
catis<*s  separation  of  the  epiphysis,  and  may  under  -uch  ritnditioii-  U*  a-  cT*'ut 
as  from  two  to  four  inches.  In  the  early  stages  immc-iliatfly  after  rhc  fpip}iy»:a 
has  l)ecome  separatcil  from  the  W»ne,  there  may  l>r»  abn<»niial  mobiljfy  in  rhe 
joint,  succeedeil,  however,  by  ankvbrii.-.  In  rhf  cn^-^  n-iilrinir  in  alr^-r — .  the 
jMitients  are  expose^l  to  all  the  dancers  of  chr»»nic  sffttiffuiia,  pr^vrn— iv*-  an^ifiia, 
amyb>id  defeneration  of  the  liver  and  kidney-,  and  «b*afh  fp-rn  '•?.r''r.i'-  -*:--^ 
aii<l  exhaustion.  In  tlie  acute  cases  death  ^^if-r-ur-,  a-  already  -r.r^-!.  tr^rr.  nfirf' 
s^'pticcmia,  sometimes  fr»>m  pvf-mia.  As  in  orh*r  -ni'f  iim- :v*-  i»-i-.r:-  'i.fTf  ■•* 
a  characteristic  leucfpcytr/si^  in  the  acute  (•a^-^.  •>♦-♦-  *•:.:-  •.■:;-  ir;  V..'.-.  F 
and  II.)  ' 

Diagnosis. — Tlie  dia5rn*^r»i*  in  ^he  or']in;ir\-  a<-:*»-  '*u-r--  :-  >  lilly  r.-*. 
difficult  from  the  signs  and  '•ymptorn-  alr»-a«iy  .if--.r:f*'i.  T:.*--  ii-^-ri-r-  :r.T/. 
however,  l)c  mistaken  f»r  typhi .i»l  f^v^-r.  f-T  a^'iv  ar"!- ".i^r  rl>:  .r-..i"!-r;.,  : 
some  other  conditioas.  de-^TiU-^I  in  V..L  1.  Tin-i-r  A -:v  •  ^---^  r.  ;■-.  A-:! 
tion  of  the  exudate  in  th^-  joinr.  will  d*^-f*-rTr;lr.-  :"s  Ljirii--?.  it.:  :'.'  :.•--* 
l>acterial  content 
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Children  of  less  than  two,  and  young  adults  of  more  than  twenty  are  rarely 
affected.  The  hip-joint  is  a  very  frequent  localization  for  tuberculous  in- 
fection. In  a  certain  proportion  of  cases  it  appears  to  be  the  primary  lesion 
of  the  disease ;  in  many,  however,  it  coexists  with  tuberculosis  of  other  parts  of 
the  body,  and  in  the  eases  which  appear  to  be  primary  in  the  hip  it  is  highly 
probable  that  tuberculous  foci  also  exist  in  the  bronchial  glands  or  elsewhere. 
The  predisposing  causes  of  hip-joint  tuberculosis  are  the  same  as  in  other 
localizations — namely,  an  hereditary  predisposition,  bad  hygienic  surroundings, 
depressed  states  of  health  arising  from  other  diseases,  the  exanthemata,  typhoid, 
etc.,  and  through  the  existence  of  other  tuberculous  lesions.  In  a  certain  propor- 
tion of  cases  some  sliglit  injury  to  the  hip  precedes  the  outbreak  of  the  disease, 
and  may  well  constitute  a  place  of  diminished  resistance  for  the  localization  of 
the  tubercle  bacilli. 

The  original  f(x?us  of  disease  may  occur  in  the  upper  epiphysis  of  the  femur 
— i.  e.,  in  the  head  or  in  the  neck,  sometimes  in  the  acetabulum.  Primary 
synovial  tuberculosis  is  believed  to  be  exceedingly  rare.  A  tuberculous  embolus 
having  reached  the  s|xmgy  tissue  of  the  bone,  an  area  of  tuberculous  infiltration 
occurs  which  gradually  increases  in  size,  undergoes  caseation  with  the  formation 
of  a  small  sequestrum.  The  surrounding  bone  is  slowly  invaded,  until  the  joint 
surface  is  approached  and  finally  perforated  with  an  outpouring  of  tuberculous 
material  into  the  cavity  of  the  joint.  The  rupture  may  occur  through  the 
cartilaginous  covering  of  the  bones,  though  more  commonly  the  joint  is  invaded 
at  the  site  of  attachment  of  one  or  other  of  the  ligaments.  A  miliary  tuber- 
culosis is  then  developed  in  the  synovial  membrane.  From  the  borders  of  the 
articular  cartilages  there  grows  into  the  interior  of  the  joint  a  layer  of  tuber- 
culous granulation  tissue  (tuberculous  pannus).  The  foci  of  tuberculosis  in 
the  synovial  membrane  enlarge  and  undergo  softening,  with  the  formation  of 
tuberculous  ulcers,  which  coalesce  and  destroy  the  membrane  more  or  less 
completely.  The  bone  is  invaded  after  the  overlying  cartilage  has  been  eaten 
away,  and  this  destruction  is  progressive,  so  that  the  head  of  the  femur  and  the 
acetabulum  may  be  extensively  softened  and  destroyed.  The  destruction  of 
bone  is  usually  more  extensive  when  the  primary  focus  lies  in  the  acetabulum 
than  when  in  the  femur.  The  ligaments  are  invaded  by  tubercle  tissue,  become 
thickened  and  softened ;  this,  together  with  the  bone  destruction,  may  lead  to 
total  or  partial  dislocation  upward,  with  great  shortening  of  the  limb.  The 
tissues  surrounding  the  joint  are  infiltrated  with  connective  tissue  of  new 
formation — the  protective  wall  w^hich  nature  throws  out  to  limit  the  spread 
of  the  disease.  Tuberculous  abscesses  of  the  soft  parts  surrounding  the  joint 
may  originate  from  rupture  of  the  capsule  and  invasion  of  the  surrounding 
tissues,  or,  what  is  more  common,  such  abscesses  are  produced  by  the  breaking 
do\\Ti  of  tuberculous  foci  outside  the  joint  capsule.  Such  abscesses  may  become 
superficial  in  the  groin,  upon  the  buttock,  or  upon  the  outer  surface  of  the  thigh 
and  hip.  Abscesses  may  also  occur  as  the  result  of  the  perforation  of  a  tuber- 
culous focus  of  bone  outside  the  joints    If  such  perforation  occurs  through  the 
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acetabuliiJii  into  the  interior  of  the  pelvis,  an  intra  pel  vie  ahscess  follows  Avhieh 
niay  perforate  intu  any  of  the  surrounding  viscera.  The  condition  then  l>econi03 
far  more  serious  than  when  such  aksees^'s  are  HUperficiiiL 

Symptoms. — The  t^arly  j^yiiiptonis  of  hiii-joint  disease  may  eouie  tvu  slriwly 
or  suddenly.  In  the  fonuer  group  it  is  observed  that  the  child  is  slighrly  hiuie 
in  walking.  The  lameness  is  most  noticeable  in  the  mornings  when  {»ain  and 
stiffnejss  may  be  etmiplained  of.  In  the  latter  the  early  syui|>t(*ins  may  resendile 
tho:*<e  of  injury  to  the  hip,  Tlie  gigna  anct  symptoms  of  hip-joint  disease  when 
fairly  devclo|)ed  may  lx»  grouj>ed  under  a  nnml>er  of  head?. 

Pain. — Tile  pain  f^f  hi|)-joint  disease  is  a  regular,  llumgh  not  a  ermstunt, 
symptom.  It  is  nsnally  develoiMJ-d  early,  ll  is  lueated,  as  a  rule,  nut  in  the  hip, 
but  in  tlie  knc^,  and  is  most  marked  to  the  inner  side,  lu  the  distribution  of 
the  ol»turati)r  nerve.  The  pain  is  increased  by  motion  and  by  meelianieal 
shocks  to  the  limb;  a  blmv  npward  upuii  the  heel,  for  example.  U\vii»g  to 
muscular  spasm,  these  children  waken  at  night  and  cry  out  b>ndly  with  pain — - 
the  so-called  *'  night  cries.""  They  are  n<*t  distinctive  of  hiji-joint  diseas*%  hut 
may  occVir  in  other  conditions  as  well, 

Ijimilafion  of  Motion. — Limitation  of  motion  in  the  hiih-joint  dne  to  nms- 
cular  spasm  is  one  of  the  earliest  and  most  constant  signs.  It  is  first  noticeable 
ad  a  limitation  of  complete  extension  of  the  hi}>,  and,  further,  abdnetinn  and 
iutemal  rotation  are  early  limited,  as  recognized  when  the  limb  is  flexecl  to  a 
right  angle  upon  the  jielvis  and  moved  in  these  directions.  As  the  disease 
prQgl«si^e8  the  limitation  of  motion  increases,  and  flexion,  at  tirsr  inn-,  also 
lieootm*s  limited.  There  luay  als<j  Ih*  spasm  of  the  mnseles  uf  the  Imiibar  reginn 
when  these  muscles  are  jmt  upon  tlie  strelch. 

I  Atrophy, — ^(Jnite  early   in   tlie  disease*  the  entire  extremity,   including  the 

muiicles  and  bone,  umlergr*  a  partial  atro|ihy.  The  diminished  circvimference 
of  the  limb  aseomparcHl  with  the  sound  side  is  readily  demonstrated  with  a  tape 
nieamre.  After  the  disease  has  existed  for  s<imc  time  the  atrofiby  of  the  Ixme 
II  demonstrable  by  the  X-rays. 
0  LamenesH, — ^The  lameness  of  hip-joint  disease  is  exhibited  chiefly  as  a 
lagging  of  the  affected  limb.  As  time  goes  on  and  the  diH**ase^  progresses  the 
limp  l*eci>mes  mutdi  more  uuirked  and  is  then  due  ti>  the  added  flexion,  aliduction, 
I  or  adduction  of  ihe  tliigli  ujion  the  j>elvis,  together  with  inversion  or  (nersion. 

^P  Swelling. — The  swelling  in  the  early  stages  of  liip-joint  disease  is  not  a 

^  proniinenl  sign*  It  may  siinietimt*s  l>e  detected  Itv  palpatiou  of  the  gruin.  In 
I  the  later  stages  the  presence  of  periarticular  swelling,  or  of  absci-ss,  will  caus<* 

H  a  more  or  less  marked  prominence  over  some  portion  of  the  hip.  If  a  tnljcrcnlous 
■^  periostitis  or  an  abecefis  exists  iipm  the  inner  wall  of  the  [xdvis,  it  may  Im^ 
^m      iwlpable  per  rectum. 

H  SAor/cnm/y.— Shortening  of  the  extremity  in  hii>joint  disease  may  depend 

I  wpoo  interference  with   the  growth  of  the  femur   through   malnutrition   and 

dimise,  or  may  be  dne  to  actual  destruction  of  the  Ixmes  entering  into  the  joint. 

If  the  ljea<l  and  m^ck  of  tiie  femur  are  destroyed  tl*e  lx*ne  will  move  npward 
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upon  ilie  iliiiin.  If  tlie  iij>|K?r  part  of  the  acetabulum  is  lost  the  femnr  will 
grailiiiilly  rise  upward  and  liear  upon  the  iliiiin,  foriniiig  a  grooved  track  in 
that  hfme^  along  the  ^iirfaee  upon  wliieh  it  rests — ^the  S(M^alled  *^  wandering 
afi'tuLulimi." 

Tlie  determinatinn  of  tlie  amount  of  slmrtening  h  often  important  in  the 
diagnosis   and    jimgnosiH  of   the   individual   case.      It   is   complicated    by    the 
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presence  of  what  is  known  as  *'  apparent  sliortening,'*  due  to  the  malposition 
of  the  aflFected  liitdi  in  respect  to  the  jjelvi;^.  The  malposition  may  be  either 
atlfliiciitni  or  ahdtictlofL  In  «»nler  that  the  lindi  may  be  lirought  parallel  with 
its  fellow  the  pelvis  must  be  tilted  on  an  antero-posterior  axis.  If  the  limb  is 
(ifhlnvfifl  tliat  side  of  the  pelvin  must  be  raised  in  t>rder  to  produce  parallelism 
of  tht'  extreiiiitios.     Tlu^re  ri'siilts  an  apparent  shortt'uing  upon  the  diseased  side. 
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If,  on  the  other  hand,  the  diseased  limb  is  abducted,  that  side  of  the  pelvis  must 
be  lowered  while  the  other  is  elevated,  thus  producing  an  apparent  lengthening 
of  the  diseased  extremity. 

The  rejil  or  bony  shortening  is  measured  from  the  anterior  superior  spine 
of  the  ilium  to  the  inner  malleolus,  the  two  limbs  being  placed  sjinmetrically 
in  respect  to  the  pelvis.  The  apparent  shortening  or  lengthening,  as  the  case 
may  be,  is  determined  by  placing  the  limbs  parallel  and  measuring  from  either 
malleolus  to  the  umbilicus. 

The  degree  of  flexion  in  which  the  limb  is  habitually  held  by  muscular 
spasm  in  respect  to  the  jx^lvis,  and  th(»  limitati(m  of  extension,  are  roughly 
measured,  first,  by  observing  that  the  limb  is  h(»ld  in  a  ])()sition  of  flexion,  and 
further,  by  placing  one  hand  under  the  lumbar  spine  while  with  the  other  the 
limb  of  the  affectcnl  side  is  brought  down  in  extension  until  the  ham  touches 
the  table.  The  fixation  of  the  joint  in  flexion  and  roughly  the  degree  thereof, 
may  be  estimated  by  the  distance  to  which  the  lumbar  s])ine  rises  from  the  hand; 
the  amount  of  lordosis,  in  other  words.  This  will  vary  with  the  duration  of 
the  disease  and  the  want  of,  or,  on  the  other  baud,  the  efticiency  of  the  treatment. 
In  advanced  cases,  if  untreated,  the  femur  is  uuirkedly  flexed  uj)on  the  pelvis 
and  may  be  ankylost»d  in  this  position  so  that  the  lordosis,  even  when  the  patient 
stands  erect,  is  extreme. 

The  presence  of  a  cold  abs(»ess  or  of  a  tuberculous  sinus  in  the  vicinity  of 
the  hip-joint  is  readily  recoguizcMl  by  their  typical  characters. 

The  general  condition  of  these  children  if  not  ])roperly  treated  grows  steadily 
worse.  They  deteriorate  in  general  health  and  l)econie  anemic.  A  moderate 
rise  of  temperature  is  counnonly  observed  in  the  evening.  If  abscesses  form 
and  are  allowed  to  rupture,  or  are  incised,  and  are  not  proj)erly  cared  for 
thereafter,  the  patient  may  develop  chronic  se])sis  from  mixed  infection,  with 
amyloid  degeneration  of  the  liver,  kidm^ys,  and  spleen. 

Double  Hip-joint  Disease. — Double  hip-joint  diseasq  is  occasionally  observed. 
One  joint  is  usually  affected  before  the  other. 

The  Dii^^osis  of  Tuberculous  Disease  of  the  Hip-joint. — In  examining  chil- 
dren for  hip  disease  the  patient  should  be  ])laced  naked  upon  the  back,  on  a  firm, 
smooth  surface,  preferably  a  table.     The  cardinal   signs  of  the  disease  are 
muscular  spasm,  atrophy,  swelling,  and  shortening,  with  obliteration  of  the 
gluteal  furrow  on  the  affected  side.    In  additicm  there  are  the  symptoms  of  pain 
and  in  some  cases  the  presence  of  tulK^rculous  abscesses.      In  the  differential 
diagnosis  between  hip-joint  disease  and  coxa  vara  the  X-rays  are  of  great  value. 
The  range  of  motion  at  the  hi|)-joint  is  determined  by  grasping  the  leg  below 
the  knee  with  one  hand,  while  the  other  is  jdaccul  upon  the  pelvis.     The  range  of 
motion  in  the  normal  limb  should  be  tested  first,  flexion,  extension,  abduction, 
adduction,  and  rotation.     In  manipulating  the  diseased  limb  the  greatest  gentle- 
ness should  be  used  not  only  that  the  patient  nuiy  not  suffer  unnecessary  pain, 
but  also  that  the  amount  of  reflex  muscular  spasm  may  l)e  accurately  appre- 
<iated.    It  is  possible  by  violent  manipulations  to  underestimate  the  degree  of 
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spasm,  and,  moreover,  much  harm  may  be  done  to  the  diseased  joint  Ui)on 
the  diseased  side  the  limb  is  slowly  and  gently  flexed.  At  a  certain  point  the 
pelvis  will  be  felt  to  move  with  the  thigh;  thus  the  degree  of  muscular  spasm 
in  flexion  is  discovered.  The  Thomas  method  of  estimating  the  flexion  de- 
formity of  the  limb  is  useful  and  is  thus  carried  out.  The  leg  and  thigh  of  the 
sound  side  are  flexed  until  the  knee  touches  the  chest.  If  the  opposite  hip-joint 
is  healthy  the  ham  of  that  side  will  remain  in  contact  wuth  the  table.  If, 
however,  the  limb  is  fixed  in  abnormal  flexion  the  ham  will  be  raised  from  the 
table. 

The  following  method  of  detecting  the  amount  of  flexion  deformity  present 
is  quoted  from  Lovett  and  Nichols,  Keen's  "  Surgery,"  Vol.  II,  page  322 : 
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The  patient  lies  upon  a  table  flat  on  his  back  and  the  surgeon  flexes  the  dis- 
eased leg,  raising  it  by  the  foot  until  the  lumbar  vertebrae  touch  the  table,  showing 
that  the  pelvis  is  in  the  correct  position.  The  leg  is  then  held  at  that  angle,  the 
knee  being  extcndod,  while  the  surgeon  measures  off  two  feet  on  the  outside  of  the 
leg  with  a  t^ipe  inoasiire,  one  end  of  which  is  held  on  the  table  (so  that  the  tape 
measure  follows  the  line  of  the  leg)  (a  b) ;  from  this  point  on  the  leg  (h),  where 
the  measurement  of  two  feet  ends,  one  measures  perpendicularly  to  the  table  (h  c), 
and  the  num])er  of  inches  in  the  line  {h  c)  can  be  read  as  degrees  of  flexion  of  the 
thigh  by  consulting  Table  II.  For  instance,  if  the  distance  between  the  point  on 
the  leg  and  the  table  is  twelve  and  a  half  inches,  it  represents  31**  of  flexion  deform- 
ity of  the  thigh. 

If  the  leg  is  so  short  that  it  is  impracticable  to  measure  off  twenty-four  inches, 
one  can  measure  twelve  inches;  ascertain  from  here  the  distance  to  the  surface  on 
which  the  patient  is  lying  in  a  perpendicular  line  in  the  same  way,  then  doubling 
this  distance  and  looking  at  the  table  as  before,  the  amount  of  flexion  is  found. 


The  method  of  making  measurements  for  the  detection  of  shortening  have 
already  been  described,  and  the  atrophy  is  readily  determined  by  measuring 
the  different  portions  of  the  two  limbs  with  a  tape. 

The  method  of  determining  the  presence  of  abduction  and  adduction  is  by 
inspection,  since  when  the  patient  is  placed  upon  the  table  with  his  legs 
parallel,  it  is  easy  to  see  that  cme  of  the  anterior  iliac  spines  is  above  its  normal 
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level,  while  the  other  is  displaced.     The  amount  of  abduction  or  adduction  is 
estimated  in  the  following  way.     It  is  the  method  of  Dr.  R.  W.  Lovett :  * 

The  patient  lying  upon  his  back  with  the  body  as  straight  as  may  be,  the 
measurements  are  taken  for  the  amount  of  real  and  of  apparent  shortening  and  the 
results  compared.    The  distance  between  the  anterior  iliac  spines  is  then  measured. 

Turning  now  to  the  table,  if  the  line  which  represents  the  amount  of  difference 
in  inches  between  the  real  and  apparent  shortening  is  followed  until  it  intersects 
the  line  which  represents  the  pelvic  breadth,  the  angle  of  deformity  will  be  found 
in  degrees  where  they  meet.  If  the  apparent  shortening  is  greater  than  the  real 
shortening,  the  diseased  leg  is  adducted ;  if  less  than  the  real  shortening,  it  is 
abducted.* 
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In  examining  a  patient  for  hip-joint  disease,  the  functions  of  other  joints 
should  be  studied,  notably  those  of  the  spine.  The  child  should  be  made  to 
^trK)p  forward,  laterally,  to  lie  down  and  to  got  up  again  and  to  walk,  in  order 
that  limitation  of  motion  in  the  spine  or  other  joints  may  be  discovered,  if 
present  In  the  early  stages  of  hip  disease  in  a  large  pro|)ortion  of  the  cases 
the  thigh  is  flexed,  abducted,  and  everted.  This  jK>sition  will  produce  apparent 
^^ngthening  on  the  affected  side.  It  may  be  ])ersi stent,  though  it  usually  gives 
place  as  the  disease  progresses  to  flexion  with  adduction  and  e version,  or  inver- 
^f^  with  apparent  shortening.  Such  adduction  may  appear  very  early  in  the 
<Iisease,  so  that  when  brought  to  the  surgeon  the  patient's  limb  is  often  found 
in  this  position. 

«R.  W.  Lovett,  The  Boston  Medical  and  Surgiad  Journal,  March  8,  1888. 
'  Nichok,  "Keen's  Surgery,"  vol.  ii,  p.  323. 
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The  Blood. — In  tuberculosis  of  the  hip  the  blood,  as  a  rule,  shows  nothing 
characteristic.  The  red  cells  and  hemoglobin  may  be  quite  normal,  or,  on  the 
other  hand,  diminished.  Leucocytosis  is  absent  unless  an  abscess  ruptures  or 
is  incised  with  secondary  pyogenic  infection. 

The  X-rays  in  Ilip-joint  Disease. — In  every  case  of  hip-joint  disease 
X-ray  pictures  of  both  hips  should  be  taken  if  possible,  and  both  hips  should 
be  taken  upon  the  sanie  plate.  Several  pathological  conditions  may  thus  be 
eliminated.  Coxa  vara  from  any  cause,  separation  of  the  epiphysis,  fracture 
of  the  neck  of  the  femur,  congenital  dislocation  of  the  hip,  and  in  elderly  per- 
sons the  diagnosis  of  arthritis  deformans  when  well  developed,  is  readily  made 
by  a  good  X-ray  picture.  All  these  conditions  can  usually  he  demonstrated 
by  the  X-rays.  In  the  early  stages  of  tuberculosis  of  the  hip  the  X-rays  may, 
or  may  not,  show  anything  distinctive.  If  a  considerable  focus  of  softening 
exists  in  the  head  or  neck  containing  a  sequestrum,  it  will  show  upon  the 
plate.  In  other  cases  the  shadow  of  the  head  or  neck  will  appear  less  dense 
near  the  epiphyseal  line,  and  the  distinction  between  the  cortex  and  cancellous 
tissue  will  be  sharper  as  compared  with  the  healthy  side.  After  the  femur 
has  become  smaller  than  its  fellow  from  atrophy  or  delayed  growth,  the  differ- 
ence in  size  and  density  of  the  two  bones  is  readily  apparent.  Bone  destruc- 
tion of  the  head  and  ncKik,  or  acetabulum,  as  well  as  dislocation,  is  readily 
demonstrated  in  advanced  cases. 

Differential  Diagnosis. — A  number  of  conditions  may  simulate  tuberculosis 
of  the  hip.    Many  of  them  may  be  eliminated  by  the  X-rays  as  just  stated. 

Acute  Synovitis, — Acute  synovitis  of  the  hip  from  any  cause  may  present 
all  the  signs  and  symptoms  of  early  tuberculosis.  In  the  simple  noninfectious 
forms,  or  in  cases  of  mild  infection,  the  progress  of  the  case  toward  recovery 
imder  rest  and  other  simple  measures  will  eliminate  tuberculosis.  In  those  of 
an  infectious  character,  notably  when  due  to  pyogenic  microbes,  and  especially 
when  secondary  to  osteomyelitis  of  the  femur,  the  acute  course,  constitutioual 
symptoms,  leucocytosis,  fever,  etc.,  together  with  the  signs  of  acute  inflam- 
mation— namely,  swelling  of  the  liip,  tenderness,  acute  pain,  etc. — will  usually 
enable  the  surgecm  to  recognize  the  probable  character  of  the  process.  Aspira- 
tion of  the  joint,  and  microscopic  and  bacteriological  examination  of  the  exu- 
date, are  often  valuable  measures  in  establishing  the  exact  character  of  the 
infection.     Gonorrhea  should  always  be  thought  of  and  excluded. 

Lumbar  Pott's  Disease. — Flexion  fixation  of  the  hip  is  common  when  a 
psoas  abscess  forma.  Usually  extension  is  the  only  motion  limited,  rarely  all 
the  motions  of  the  hip  may  be  restricted.  Fixation  of  the  lumbar  spine  is 
readily  det(»cted  by  suitable  methods  of  examination.  (See  Spine.)  The  X-ray 
of  the  hip  will  be  negative,  but  will  often  demonstrate  disease  of  the  bodies 
of  the  lumbar  vertebne. 

Hysterical  Joint  Affections. — The  differentiation  from  hip-joint  disease 
when  an  injury  has  preceded  will  dejiend  in  these  cases  upon  the  incomplete 
and  irregular  symptom-complex.    There  will  be  exaggeration  of  pain  and  limp, 
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while  the  physical  signs  do  not  correspond  with  hip-joint  disease.  The  pres- 
ence of  hysterical  stigmata,  etc.,  greatly  aid  in  the  diagnosis.  (See  Traumatic 
Hysteria.) 

Arihriiis  Deformans. — Chronic  deforming  arthritis  is  a  rare  affection 
among  children  as  a  monarticular  lesion.  (Sec  Still's  Disease.)  The  condition 
may,  however,  develop  in  neglected  cases  of  coxa  vara,  notably  those  which  are 
due  to  fracture  of  the  neck  of  the  femur.  Tuberculosis  of  the  hip  is  rare  dur- 
ing that  period  of  life  when  arthritis  deformans  is  most  connnon.  The  X-rays 
are  a  useful  aid  in  the  diagnosis.     (See  also  Arthritis  Deformans.) 

Coxa  Vara. — Coxa  vara  from  whatever  cause  is  often  mistaken  for  hip- 
joint  disease.  The  X-rays  will  usually  give  definite  information.  The  char- 
acteristic signs  of  coxa  vara  are  elevation  of  the  trochanter  above  Nelaton's 
line,  not  present  in  the  early  stages  of  hip  disease,  but  only  developed  in 
advanced  cases,  and  limitation  of  motion  in  abduction;  eversion  is  commonly 
present.     (See  also  Coxa  Vara.) 

Congenital  Dislocation  of  the  Hip. — In  congenital  dislocation  of  the  hip 
all  the  movements  of  the  joint  are  free  exce})t  abducticm,  which  may  be  more 
or  less  limited.  Passive  movements  except  in  this  one  direction  are  also  pain- 
less. The  trochanter  is  notably  elevated  above  Xelaton's  line.  The  head  of 
the  bone  can  usually  be  readily  palpated  upon  the  ilium  and  the  bone  rolls 
freely  under  the  hand.  The  axis  of  rotation  is  in  the  direction  of  the  shaft 
of  the  femur.     The  history  and  the  X-rays  are  positive  aids  in  diagnosis. 

Tal)etic  and  paralytic  affections  of  the  hip  usually  have  a  definite  history. 
Tabetic  joints  are  rare  during  the  period  when  tuberculosis  is  common.  The 
paralytic  affections  usually  follow  an  attack  of  poliomyelitis  in  children,  and 
give  definite  signs  and  symptoms  quite  different  from  tuberculosis.  (See 
Paralytic  Dislocation  of  the  Hip.) 

Malignant  New  Growths  of  the  Hip. — Both  sarcoma  and  carcinoma  may 
be  mistaken  for  tuberculous  coxitis.  Such  tumors  arc  apt  to  occur  in  later 
years.  If  a  primary  growth  exists  elsewhere,  or  there  be  a  history  of  its 
removal,  the  diagnosis  will  be  simple.  It  is  to  be  borne  in  mind  that  women 
sometimes  conceal  the  presence  of  a  cancer  of  the  breast  until  a  late  period 
of  the  disease,  and  that  the  condition  may  l)c  discovered  only  upon  the  occur- 
rence of  a  spontaneous  fracture,  or  of  a  tumor,  which  may  occasionally  arise 
in  the  vicinity  of  the  hip-joint.  If  sarcoma  is  primary  in  the  hip,  or  a  primary 
carcinoma  in  some  other  part  is  not  discovered,  diagnostic  errors  may  occur. 
The  new  growth  will,  however,  rapidly  increase  in  size  and  assume  characters 
which  are  unmistakable,  as  elsewhere  described.  A  sjxmtaneous  dislocation  or 
fracture  will  occur,  there  will  Ik»  a  massive  vSwoUing  of  the  hi]),  or,  if  the  tumor 
be  central,  there  will  l)e  dilatation  of  the  bone,  and  perhaps  parchmentlike 
crackling  upon  palpation.  The  subcutaneous  veins  of  the  hip  will  be  dilated, 
areas  of  softening  will  develc^p,  liomorrhages  into  the  substance  of  the  tumor, 
etc  In  the  early  stages  the  limitation  of  motion  and  position  maintained  may 
simulate  coxitis  exactly.     The  X-ray  may  show  bony  de8tnM|k||^|^|latation 
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quite  different  from  coxitis.     Au  exploratory  incision  will,  as  a  last  resort, 
establish  the  diagnosis. 

ARTHRITIS  DEFORMANS  OF  THE  HIP 

Arthritis  deformans  of  the  hip,  sometimes  known  as  malum  coxir  senile, 
osteo-arthritis  of  the  hip-joint,  the  formative  tyjx?  of  chronic  arthritis  of  the  hij). 
The  lesions  of  this  disease  are  sufficiently  described  in  Chapter  VI II  of  this 
volume.  Here  may  be  added  that  this  type  of  chronic  arthritis  is  frequent 
both  as  a  solitary  lesion  affecting  the  hip,  and  also  associated  with  chronic 
arthritis  of  other  joints.  The  head  of  the  bone  may  be  changed  in  shape  or  so 
eroded  as  to  be  nearly  or  quite  destroyed.  Coxa  vara  may  develop  as  a  part 
of  the  lesion  from  the  change  in  the  angle  between  the  shaft  and  the  neck. 
The  neck  may  undergo  absorption.  The  head  mny  be  widened  and  flattened  and 
sit  closely  upon  the  shaft.  There  is  often  a  large  production  of  new  bone  in 
and  around  the  acetabulum,  so  that  its  shape  is  changed  and  its  cavity  nearly 
or  quite  obliterated.  As  the  result  of  pressure,  ab8or})tion  of  the  upix?r  portion 
of  the  rim  of  the  acetabulum  may  occur,  so  that  the  head  gradually  travels 
upward,  forming  r»  new  articular  bearing  upon  the  ilium,  another  tyjx*  of 
"  wandering  acetabulum."  In  most  of  the  cases,  though,  the  femur  and 
acetabidum  are  changed  in  size  and  form  and  their  relations  cease  to  be  normal ; 
nevertheless,  the  bones  preserve  some  semblance  of  an  articulation  and  fit 
together,  more  or  less  imperfectly,  so  that  the  functions  of  the  joint,  though 
modified  and  restricted,  are  still  to  some  extent  preserved.  In  time,  however, 
there  is  a  gradual  increase  of  stiffness  and  limitation  of  motion  in  the  joint  in 
all  directions;  only  rarely,  however,  does  complete  ankylosis,  fibrous  or  bony, 
occur. 

The  disease  is  more  common  in  men  than  in  women,  and  occurs  usuallv 
after  the  fortieth  year  of  life.  In  the  majority  of  instances  it  is  develojied 
spontaneously.  The  patients  are  frequently  robust,  and  appear  to  be  other- 
wise in  good  health.  The  disease  appears  to  bear  no  relation  to  gout  nor  to 
ordinary  acute  polyarticular  rheumatism.  The  onset  is  usually  insidious, 
though  in  some  cases  it  begins  acutely  and  may  resemble  an  attack  of  acute 
rheumatism.  In  the  latter  group  the  acute  symptoms  subside  and  the  course 
of  the  disease  becomes  chronic,  sometimes  wnth  remissions  and  exacerbations 
of  the  symptoms.  In  the  typical  cases,  however,  the  course  is  slowly  and 
steadily  progressive  from  the  start.  The  first  symptoms  noticed  are  a  sense 
of  fatigue  and  weakness  in  the  limb,  so(m  accompanied  by  pain  referred  usu- 
ally to  the  course  of  the  sciatic  nerve.  The  pain  and  stiffness  are  most  marked 
when  the  patient  arises  in  the  morning,  and  are  also  observed  after  he  has  been 
sitting  quietly  for  some  time  and  rises  to  a  standing  posture.  After  the  patient 
has  moved  about  and  used  his  limb  for  a  time  the  symptoms  diminish  or  even 
disapjiear.  As  time  goes  (m  the  pain  and  stiffness  of  the  hip  grow  slowly 
worse,  so  that  the  patient  limps  and  spares  the  limb  as  much  as  possible. 
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Gradually  marked  limitation  of  motion  dcv(»loi)s,  so  that  upon  making  a  sudden 
and  extensive  movement  of  the  limb  severe  sharp  pain  is  felt. 

While  in  young  persons  arthritis  deformans  runs  a  fairly  rapid  course, 
so  that  very  marked  gross  pathological  changes  may  (x?cur  at  the  end  of  a 
year  or  two,  in  the  elderly  the  disease  progresses  slowly,  so  that  it  may  be 
many  years  before  gross  pathological  changes  occur  in  the  joint  structures, 
recognizable  on  inspection  and  pal])ation.  In  well-deveh>p(Hl  cases  the  entire 
limb  undergoes  a  j)rogressive  muscular  atrophy,  largely  froui  want  of  use, 
which  is  visible  upon  inspection  and  demonstrable  \\\xm  measurement  The 
trochanter  rises  above  Xelaton's  line,  and  the  spine  of  the  ilium  on  the  affected 
side  is  higher  than  upon  the  other.  That  is  to  say,  the  diseased  limb  is  ad- 
ducted.  It  is  at  the  same  time  everted.  There  is  apparent,  as  well  as  real, 
shortening.  When  viewed  from  in  front  or  behind  the  affected  hip  appears 
more  prominent  than  its  fellow.  On  ])alpation,  Inmy  thickening  of  the  tro- 
chanter is  felt.  lu  the  outer  half  of  Scarpa's  triangle  in  front,  a  bony  resist- 
ance of  variable  size  and  shape  can  usually  be  appreciated  upon  palpation. 
\j\xtn  testing  the  mobility  of  the  joint  the  normal  excursions  are  usually  limited 
in  all  directions.  This  will  be  especially  true  of  abduction,  though  rotation 
in  either  direction  is  also  restricted  and  painful.  The  moti<ms  of  the  joint 
are  not  smooth.  Creaking  and  even  bony  grating  are  usually  felt  and  heard 
as  the  eroded  and  roughened  bones  move  one  ujuni  the  oth(»r.  Such  signs  and 
sensations  may  be  appreciated  by  the  patient  himself  during  the  use  of  the 
limb.  The  X-rays  will  demonstrate  the  bony  deformities  and  displacements 
clearly. 

As  time  goes  on  the  pain  and  diminution  of  functiiai  increase,  there  is 
spontaneous  pain  in  the  hip,  knee,  and  thigh  which  may  be  so  severe  as  to 
interfere  with  sleep.  The  use  of  a  crutch  becomes  necessary  for  l(K*omotion. 
At  a  later  period  the  limb  may  become  entin^ly  useless  from  atrophy  and 
shortening,  so  that  if  the  patient  gets  alH)ut  at  all  it  must  be  with  a  pair  of 
crutches.  In  some  cases  the  j)ain  on  motion  is  so  severe  that  the  patient  may 
become  bedridden  or  confined  to  an  invalid  wheel  chair. 

Diagnosis. — Arthritis  deformans  of  the  hip  must  Ix)  differentiated  from 
tul)erculosis.  See  that  to])ic  in  Volume  I  and  in  the  preceding  paragraphs  of 
this  chapter.  In  its  early  stages  it  is  more  apt  to  l)e  confounded  wMth  sciatica 
than  with  any  other  disease,  since,  as  mentioned,  the  pain  is  often  referred  to 
the  course  of  the  sciatic  nerve  rather  than  to  the  hip  itself.  In  sciatica  all  the 
movements  of  the  hip-joint  are  free  except  flexirm  when  the  knee-joint  is 
extended.  This  movement  ])uts  the  sciatic  nerve  upon  the  stretch  and  is,  there- 
fore, painful.  In  arthritis  ih^formans  there  is  carl}/  in  the  diHease  a  distinct 
limitafion  of  ahdurfion.  This  is  easily  recognizable  by  having  the  patient 
remove  his  clothing  and  asking  him  to  straddle  widely.  It  will  then  be  seen 
that  abduction  is  distinctly  limited  U])on  the  affected  side,  and  that  in  sepa- 
rating his  legs  the  motion  takes  plac<»  largely  at  the  healthy  hip-joint. 

From  other  conditions,  the  age  of  the  patient,  the  spontaneous  occurrence, 
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the  X-rays,  the  very  chronic  course,  the  absence  of  fever  and  of  tlie  signs  of 
acute  inflammation  and  suppuration — all  serve  to  give  the  disease  a  fairly 
definite  character.  Tumors  of  the  spine  and  tumors  of  the  cord  must  be  elimi- 
nated by  a  consideration  of  the  data  given  under  these  topics.  Tabes  and 
syringomyelia  are  to  be  excluded  by  a  careful  consideration  of  the  history  and 
of  the  absence  of  the  characteristic  signs  and  symptoms  of  these  conditions. 

Prognosis. — Cure  does  not  occur  in  chronic  arthritis  deformans,  the  tend- 
ency of  the  disease  being  toward  slow  but  sometimes  intermittent  progression. 
By  suitable  medication,  bathing,  baking,  and  the  use  of  a  protecting  and  su]> 
porting  apparatus,  the  progress  of  the  disease  may  be  delayed  and  the  patient 
made  more  comfortable. 

COXA  VARA 

By  the  name  coxa  vara  we  designate  a  condition  in  which,  from  one  cause 
or  another,  the  angle  between  the  neck  and  the  shaft  of  the  femur  is  changcnl, 
so  that  instead  of  being  from  120°  to  140°  roughly,  as  is  normal,  it  is  dimin- 
ished to  a  right  angle,  or  even  less,  and  as  a  consequence  there  are  produced 
more  or  less  marked  disturbances  of  fimction  in  the  hip- joint,  limitation  of 
motion,  pain,  and  other  symptoms.  The  condition  may  arise  in  a  number  of 
ways,  from  injury,  from  rachitis,  and  in  the  course  of  a  number  of  diseases 
of  the  hip-joint,  tuberculosis,  arthritis  deformans,  osteomyelitis  of  the  femur, 
etc.  In  the  conditions  associated  with  destructive  diseases  of  the  hip-joint, 
such  as  tuberculosis,  osteomyelitis,  and  arthritis  deformans,  the  mere  presence 
of  coxa  vara  forms  only  an  unimportant  part  of  the  lesion,  and  as  such  may 
give  rise  to  symptoms  which  are  completely  overshadowed  by  the  more  serious 
manifestations  of  the  destructive  disease.  As  a  pathological  entity  the  trau- 
matic cases  are  nmch  the  most  important.  The  rachitic  cases  also  are  of 
interest. 

Symptoms. — The  patient  complains  of  a  sense  of  weakness  in  the  hip-joint, 
develops  a  limp,  and  finds  that  after  exercise  or  fatigue  the  joint  becomes  dis- 
tinctly painful  and  irritated.  Owing  to  the  changed  relations  of  the  neck  and 
shaft,  the  trochanter  rises  above  Nelaton's  line,  the  limb  is  adducted  and  ab- 
duction is  distinctly  limited,  but  the  patients  are  not  conscious  of  the  true  con- 
dition; they  merely  have  a  feeling  as  though  one  leg  were  shorter  than  the 
other.  There  is  a  compensatory  lateral  curvature  of  the  spine.  Upon  exam- 
ining the  patient,  as  described  under  Fracture  of  the  Neck  of  the  Femur  and 
Tuberculosis  of  the  IIii>joint,  it  will  be  observed  that  the  trochanter  rises 
above  Nekton's  line,  that  both  apparent  and  measured  shortening  are  present, 
that  the  limb  is  adducted,  that  abduction  is  distinctly  limited  and  painful.  If 
the  joint  is  in  a  condition  of  acute  irritation  all  motions  may  be  restricted,  and 
the  only  certain  means  of  diflfcrentiation  between  coxa  vara  and  tuberculosis 
of  the  hip-joint  in  these  cases  will  be  by  means  of  the  X-rays,  or  by  rest  of  the 
joint  and  time.  In  addition  to  upward  displacement,  the  trochanter  is  found 
displaced  a  little  backward.     There  is  slight  outward  rotation  of  the  limb. 
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Owing  to  the  changed  mechanical  relations,  if  the  leg  is  liehl  evert(»<l  and  the 
attempt  is  made  further  to  flex  the  hip,  the  motion  will  occur  rather  in  the 
direction  of  abduction  than  of  flexion.  In  cases  due  to  rachitis  and  to  con- 
genital or  acquired  softening  of  the  bones,  coxa  vara  is  frequently  bilateral. 
In  these  there  will  be  no  difference  in  the  length  of  the  limbs;  there  will,  how- 
ever, be  marked  adduction,  which  may  be  so  extensive  that  the  patient 
can  only  walk  cross-legged.     The  trochanters  will  appear  unduly  prominent. 


Fio.  191. — Double  Coxa  Vara  in  a  Young  Man.     Rachitic.     X-ray  by  the  author. 

In  the  bilateral  cases  scoliosis  ^xi\\  be  absent.  In  the  traumatic  cases  in  chil- 
dren there  will  be  a  history  of  an  injury  to  the  hip;  the  actual  lesion  will  be  a 
separation  of  the  epiphysis  or  a  fracture  of  the  neck.  The  child  will  suffer 
from  pain  and  more  or  less  marked  disability  in  the  hip-joint,  and,  according 
to  the  extent  of  the  fracture  and  the  degree  of  displacement,  the  symptoms 
and  signs  of  coxa  vara  may  come  on  at  oii(»e,  or  be  delayed  for  months,  or  even 
a  year  or  more.  Seldom,  however,  do  these  children  completely  regain  the 
perfect  functional  use  of  the  hip.  Some  pain  and  stiffness  remains  behind 
which  gradually  grows  worse  as  time  goes  on.  In  a  good  many  cases,  notably 
those  in  which  the  hip-joint  is  distinctly  irritated  by  use,  the  differential  diag^ 
nosis  from  tuberculosis  can  be  made  only  by  means  of  the  X-rays.     It  may  be 
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observed,  however,  that  the  distinetive  signs  of  coxa  vara  are  elevation  of  the 
trochanter  and  limitation  of  abduction,  whereas  in  tuberculosis,  elevation  of 
the  trochanter  is  not  observed  until  the  disease  is  far  advanced  and,  as 
elsewhere  stated,  all  motions  are  restricted.  Coxa  vara  must  also  be  distin- 
guished from  congenital  dislocation  of  the  hip.  In  both  these  conditions  the 
trochanter  is  alnwe  Nelaton's  line,  and  in  both  abduction  is  limited.  In  both, 
also,  from  overuse  of  the  joint,  all  motions  may  be  painful  and  restricted.  The 
examination  of  congenital  dislocation  wUl  show  the  head  upon  the  dorsum  of 
the  ilium,  as  a  rule,  with  the  characteristic  mobility  of  the  femur  around  its 
own  long  axis.  In  coxa  vara  the  head  of  the  bone  is  in  the  acetabulum ;  in 
congenital  dislocation  it  is  not. 

Prognosis. — Coxa  vara  does  not  get  well  spontaneously. 

Treatment. — In  the  early  traumatic  cases  strong  abduction  of  the  limb 
under  an  anesthetic  may  more  or  less  completely  restore  the  neck  and  shaft 
to  their  normal  relations.  In  cases  of  separation  of  the  epiphysis,  if  the  change 
in  the  angle  of  the  neck  and  sliaft  is  not  too  marked.  Whitman's  o^x^ratiou, 
as  described  under  Fractures  of  the  Neck  of  the  Femur  in  Children,  may  ha 
used  with  advantage.  In  other  cases  the  best  operation  is  a  subtrochanteric 
osteotomy,  either  cuneiform  or  linear,  with  correction  of  the  deformity  by 
putting  up  the  entire  limb  and  pelvis  in  a  position  of  abduction  and  internal 
rotation.  Such  a  dressing  must  be  worn  for  at  least  two  months,  after  which 
a  suitable  supporting  splint  must  be  applied  and  worn  for  a  number  of  months 
longer.  In  choosing  the  time  for  operation  it  is  best  to  wait  until  all  active 
irritation  of  the  joint  has  subsided,  as  the  result  of  rest. 

THE  DISEASES  OF  THE  BURS£  OF  THE  HIP 

A  large  number  of  synovial  burs»  are  found  in  the  vicinity  of  the  hij> 
joint.  From  fourteen  to  twenty-one  have  been  described  by  various  writers. 
Two  of  them  are,  however,  much  more  imiwrtant  from  a  surgical  point  of 
view  than  the  others,  and  especial  attention  will  be  given  here  only  to  these 
two.  The  most  important  bursa  is  the  so-called  bursa  iliaca.  This  bursa  is 
of  considerable  size.  In  the  adult  it  may  be  two.  inches  long  and  an  inch  and 
a  half  wide.  It  lies  beneath  the  ilio-psoas  muscle  between  it  and  the  pubis,  and 
is  situated  below  and  a  little  to  the  outer  side  of  the  pectineal  eminence.  As 
elsewhere  stated,  this  bursa  is  in  close  contact  with  the  capsule  of  the  hip-joint 
and  is  not  far  removed  from  the  anterior  crural  nerve. 

In  about  ten  j)er  cent  of  the  cases  in  adults  the  bursa  communicates  with  the 
hip-joint.  In  infectious  processes  of  the  bursa  the  hip-joint  may  be  secondarily 
involved.  The  bursa  itself  may  become  infected  by  the  extension  of  a  8U|>- 
purative  or  other  infectious  process  from  above,  along  the  course  of  the  psoas 
iliac  muscle,  and  then  seccmdarily  involve  the  hip-joint. 

The  other  important  bursa  is  the  so-called  gluteal  hursa^  or  bursa  beneath 
the  tendon  of  the  gluteus  maximus.     The  bursa  lies  between  the  gluteus  maxi- 
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mils  ami  the  gnnit  tr<x*haiitcfr,  wlic^ro  the  teiitl^m  of  Hi«'  innsctc  pasw's  arrr»ss 
tW  surface  of  the  bone.  It  is  a  burton  of  considerable  »ize,  and  Avheu  intlaiiitKl 
may  become  very  large  iBdeetl 

Other  bnrsje  of  le^^8  iinjiortanee  are  u  subciitaneona  bursa  over  tbe  large 
trochanreFj  a  biirsa  l>eneath  tlie  teiidini  ni  the  glnteiLs  luediut^,  sejia ruling  it  fmni 
the  iipjier  portion  of  ttio  outer  surface  of  the  great  trocliautrr,  a  bursa  whieb 
lies  ujKin  tlie  inner  surfaee  of  tlie  tuj>  of  the  great  tnK-baiiter  l>etwreu  it  and 
the  tendon  of  the  ghiteus  niiiiiiuus.  The  t^tlier  bursi!'  are  of  less  eonsiH|UfMitH' 
from  a  pathological  point  of  view.  There  i^  sometimes  om*  situated  between 
the  gluteus  niaximus  and  tlie  hdn^rosity  of  tlie  iscliiuiu. 

Ilere,  as  in  other  situations,  these  bursa-  may  lHH^»nie  inflamed  as  the  result 
of  simple  trauma,  or  as  the  result  of  infection  with  ]iyogenic  microbes,  either 
brought  to  the  bursa  from  without  as  the  result  of  an  open  wound,  or  in  the 
course  of  infeetious  diseases,  pyemia,  scpticeuiia,  tlie  exanthemata,  typhoid 
fever,  gimorriiea,  etc.;  tbere  may  he  a  lo<*aliz*Ml  heiuatogeuoiis  infei*tion  of  one 
<»r  other  of  lhei*e  bursar,  which  may  be  of  any  possible  degree  of  iufmsily  friun 
aii  inflanimation  attended  liy  a  stTous  exiulate  to  an  iu11amuiatif»u  wlii(*h  caus4*s 
ail  intense  septic  iuthinunation  of  the  bursa  itself  and  may  spread  info  the 
ftummiiding  tissues  w^itli  disastrous  result.s.  The  inflanmiations  and  infeetitms 
of  the  iliac  bursa  are,  as  already  indicated,  of  greater  consequence  by  reason 
of  its  proximity  to  the  hip-joint. 

In  a  considerable  proportion  of  the  eases  of  simple  inflammation  of  tbes<.' 
bursfp,  a  hyfjroma  of  the  bursa  is  produced  with  the  fornmtion  of  a  tense,  elastic 
Bwelling,  of  smrM>th  surface  and  rounded,  ovoid  outline,  containing  serous  Huicl, 
If  the  intlamnmtion  is  the  result  of  a  contusion,  such  fluid  may  hr  blood-stained 
or  bloody.  The  superficial  bursa  overlying  the  great  tr(K*hanter,  iMung  exposed 
to  mecdianical  insults,  not  infrecpiently  lM<*ome8  inflamed.  Froni  its  suporticial 
situation  and  the  pres**nee  <^f  ordinary  signs  of  acute  or  chronic  inflammatirui, 
the  diagnosis  is  usually  *piite  simple  or  may  l>e  made  easily  with  an  aspirating 
gyriiigt'  «»r  liv  incision,  if  surh  sik-ius  m^'cssarv. 

iBfammations  of  the  Iliac  Bursa. ^Inilammations  of  tlie  iliac  bursa  are  char- 
acterized by  the  presence  of  pain  anrl  swelling  in  the  up|M*r  and  outer  part 
of  Scarpa's  triangle.  The  tumor  formed  may  reach  a  very  consiilerable  size,  as 
large  as  a  man's  fist,  for  example.  Aeconling  to  the  character  of  the  infection, 
the  symptoms  wilt  vary  as  in  inHammati*rY  foci  in  other  parts.  In  some  easc»s 
a  sort  of  double  sac  is  formed  lying  on  either  side  of  the  iliacns  tendon,  and  it 
may  be  piossible  to  press  the  fluid  contain*?*!  in  the  bursa  from  one  sac  to 
another  and  to  rf»t*ftgnize  tlu'  cfuidifion  from  tliis  sign.  If  tlie  iuflanuuation  is 
noninfecfious,  a  simjile  hygroma  in  fact,  it  will  not  necessarily  Ik*  teiuh'r  unr 
[minfiil,  will  usually  fluctuate,  the  surface  will  l>e  smooth  and  the  skin  movable 
over  the  tumor.  In  some  of  the  cases,  if  the  bursa  reaches  a  large  size,  it  may 
pri»duf*c?  sjTnptoms  of  irritation  in  the  branches  of  the  anterior  crural  or  obtu- 
rator nervei*,  pain  no  the  inner  surface  of  the  ibigh  and  knee,  etc.  If  the 
bursa  is  large,  and  more  esjKX'ially  if  it  IxH-omes  acutely  inflamcil,  the  patient 
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will  hold  the  thigh  in  a  position  which  may  strongly  suggest  hip-joint  disease. 
The  limb  will  be  moderately  flexed  and  usually  abducted  and  rotated  outward; 
in  rare  cases  flexed,  adducted,  and  rotated  inward.  The  disease  may  thus  be 
readily  mistaken  for  tuberculous  coxitis,  and  this  will  more  especially  be  the 
case  if  the  bursa  has  suppurated  and  has  left  a  sinus  behind.  The  most  impor- 
tant differential  point  between  an  iliac  bursitis  and  tuberculosis  of  the  hip  is 
that  in  the  former  condition  the  patient  may  often  walk  and  bear  weight  upon 
the  limb  without  discomfort,  whereas  in  tuberculosis  standing  and  walking 
cause  pain.  Another  important  point  to  bear  in  mind  is  that  in  bursitis  the 
relation  of  tlie  trochanter  to  Nekton's  line  is  normal.  Moreover,  measure- 
ments properly  taken  wall  show  no  difference  in  the  lengths  of  the  two  extremi- 
ties, and  thereby  we  are  able  at  once  to  eliminate  a  number  of  conditions  affect- 
ing the  hip-joint. 

Inflammation  of  the  Deep  Olnteal  Bursa. — Inflammations  of  the  deep  trochan- 
teric bursa  cause  a  swelling  of  the  outer  side  of  the  hip  over  and  above  the 
great  trochanter.  The  tumor  may  reach  a  considerable  size  and  spread  back- 
ward to  such  an  extent  as  wholly  or  partly  to  obliterate  the  gluteal  furrow. 
In  these  cases  also  the  limb  assumes  a  position  not  unlike  that  observed  in 
hip-joint  disease,  but  here  again  the  individual  is  able  to  stand  up  without  pain. 
Neither  does  crowding  the  lower  extremity  upward,  as  from  a  blow  uiK)n  the 
heel,  cause  discomfort.  When  the  bursa^  become  the  seat  of  suppuration  the 
course  of  the  condition  is  that  of  localized  suppuration  within  a  superficial 
cystlike  cavity,  or  if  the  bursa  is  jx^rforated,  a  diffuse  suppurative  process,  or 
even  a  cellulitis  of  the  phlegmonous  or  gangrenous  type,  may  occur,  as  in  other 
situations.  (See  Diseases  of  Wounds,  Vol.  I.)  When  disease  of  the  iliac 
bursa  invades  the  hip-joint  the  symptoms  produced  will  vary  according  to  the 
character  of  the  infection,  whether  pyogenic  or  tuberculous,  as  elsewhere  de- 
scrilx}d. 

The  treatuient  of  these  conditions  is  incision  with  destruction  of  the 
lining  of  the  sac  w^ith  pure  carbolic  acid,  or  in  the  more  superficially  placed 
bursa  excision  if  it  be  found  necessary.  In  the  iliac  bursa  one  should  be  very 
careful  about  injecting  irritating  or  caustic  fluids,  less  perchance  the  bursa  com- 
municate with  the  hip-joint.  The  treatment  of  the  various  forms  of  bursitis 
wdll  also  varv  to  some  extent  with  the  character  of  the  infection. 


DISEASES  OF  THE  LYMPH  NODES  OF  THE  GROIN 

The  lymj)h  nodes  of  the  groin  carry  the  lymph  from  the  entire  lower  ex- 
tremity, ])artly  from  the  external  genitals  and  from  the  jxirineum,  the  region 
of  the  anus,  glut(*al  region,  and  lower  part  of  the  abdominal  wall. 

The  lymphatic  glands  of  the  lower  extremity  are  divided  into  a  superficial 
and  a  deep  set.  The  superficial  set  are  found  in  the  groin.  The  superficial 
inguinal  glands  lie  immediately  beneath  the  skin,  are  of  considerable  size  and 
number  from  eight  to  ten.     They  may  be  divided  into  two  groups,  the  first 
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lying  in  general  along  the  course  of  Poupart's  ligament.  They  receive  the 
lymph  current  from  the  integument  of  the  lower  portion  of  the  abdominal 
wall,  the  scrotum,  the  penis,  the  perineum  and  region  of  the  buttock,  as  well 
as  from  the  mucous  membrane  of  the  urethra.  The  second  or  lower  group 
are  arranged  about  the  saphenous  opening  in  the  fascia  lata.  A  few  glands  are 
found  below  this,  or  arranged  along  the  course  of  the  saphenous  vein.  This 
lower  group  receive  the  lymph  from  the  superficial  portions  of  the  lower 
extremity. 

The  deep  lymphatic  glands  of  the  lower  extremity  are  the  anterior  tibial, 
popliteal,  deep  inguinal,  gluteal,  and  ischiatic.  (Anatomical  details  of  this 
section  are  adapted  from  Gray's  "  Anatomy.'')  The  anterior  tibial  ^land,  not 
constant,  is  found  when  present  upon  the  interosseous  membrane  at  the  ujijwr 
f)art  of  the  leg  alongside  the  anterior  tibial  artery.  It  is  scarcely  of  surgical 
interest. 

The  deep  popliteal  glands  are  of  small  size.  They  surround  the  popliteal 
vessels  in  the  popliteal  space.    They  are  four  or  five  in  number. 

The  deep  inguinal  glands  lie  beneath  the  deep  fascia  around  the  femoral 
artery  and  vein.  They  communicate  through  the  saphenous  opening  with  the 
superficial  inguinal  lymph  nodes. 

The  gluteal  and  ischiatic  glands  are  placed,  the  former  above,  the  latter  below, 
the  pyriformis  muscle  resting  on  their  corresponding  vessels  as  they  pass  through 
the  great  sacro-sciatic  foramen. 

The  superficial  lymph  channels  of  the  lower  extremity  lie  beneath  the  skin, 
and  are  divisible  into  an  internal  and  external  group  following  the  course  of 
the  internal  and  external  saphenous  veins,  respectively. 

The  internal  group,  the  larger,  l>egin  on  the  inner  side  and  dorsum  of  the  foot. 
They  pass,  some  in  front,  some  behind  the  inner  ankle,  run  up  the  leg  with  the 
internal  saphenous  vein,  pass  with  it  behind  the  internal  condyl(»  of  the  femur,  and 
accompany  it  to  the  groin,  where  they  terminate  in  the  group  of  inguinal  glands 
vhich  surround  the  saphenous  opening.  Some  of  the  efferent  vessels  from  these 
glands  pierce  the  cribriform  fascia  and  sheath  of  the  femoral  vessels  and  terminate 
in  the  lymphatic  gland  contained  in  the  femoral  canal,  thus  establishing  a  comnm- 
nication  between  the  lymphatics  of  the  lower  extremity  and  those  of  the  trunk; 
others  pierce  the  fascia  lata  and  join  the  deep  inguinal  glands. 

The  external  group  arise  from  the  outer  side  of  the  foot,  ascend  in  front  of  the 
%,  and,  just  below  the  knee,  cross  the  tibia  from  without  inward,  to  join  the 
b^nphatics  on  the  inner  side  of  the  thigh.  Others  commence  on  the  outer  side  of 
the  foot,  pass  behind  the  outer  malleolus  and  accompany  the  external  sa[)henous 
^ein  along  the  back  of  the  leg  where  they  enter  the  external  ])opliteal  glands. 

The  deep  lymphatics  of  the  lower  extremity  are  few  in  number  and  accompany 

the  deep  blood-vessels.     In  the  leg  they  consist  of  three  sets.     The  anteri(^r  tibial, 

peroneal,  and  posterior  tibial  which  accom})any  tlie  corresponding  ))lood -vessels,  two 

or  three  to  each  artery ;  they  ascend  with  the  bhxKl-vessels  and  enter  the  lymphatic 

glands  in  the  popliteal  space ;  the  efferent  vessels  from  these  glands  accompany  the 
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femoral  vein  and  join  tlie  deej)  inguinal  glands;  from  these  the  vessels  pass  beneatli 
Poupart's  ligament  and  communicate  with  the  chain  of  glands  surrounding  the 
external  iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course  of 
the  blood-vessels  to  the  great  sacro-sciatic  foramen. 

It  should  be  borne  in  mind  that  when  malignant  growths  exist  of  the  lower 
extremity,  or  of  any  of  the  regions  drained  by  the  above-mentioned  glands,  in 
addition  to  palpation  of  the  superficial  lymphatics  of  the  groin  the  surgeon 
should  also  seek  to  discover  if  the  iliac  and  lumbar  glands  within  the  pelvis 
are  also  enlarged,  since  the  question  of  operability  in  the  given  case  will  often 
be  determined  by  these  findings. 

The  lymphatic  glands  of  the  groin  become  enlarged  under  a  great  variety 
of  pathological  conditions  affecting  the  lower  extremity.  In  affections  of  the 
scrotum,  penis,  skin  of  the  lower  portion  of  the  abdominal  wall  and  of  the 
perineum,  anus  and  gluteal  regions,  the  upper  group — ^namely,  those  along  the 
course  of  Poupart's  ligament — are  first  involved.  Among  the  commonest  causes 
of  enlargement  of  these  glands  are  the  venereal  diseases  affecting  the  external 
genitals,  syphilis,  and  chancroid.  As  was  pointed  out  under  syphilis,  certain 
diagnostic  data  relating  to  the  lymph  nodes  are  of  interest  and  value  in  this 
connection.  The  lymphatic  enlargements  or  buboes  accompanying  the  initial 
lesion  of  ftyphilis  are  firm,  painless,  and  discrete.  It  is  to  be  borne  in  mind 
that  chancre  on  one  side  of  the  median  line  may  be,  and  often  is,  accompanied 
by  enlargement  of  the  lymph  nodes  in  both  groins,  although  the  individual 
glands  are  frequently  larger  upon  the  side  of  the  lesion  than  upon  the  other. 
It  usually  happens  that  one  gland,  perhaps  that  which  first  receives  the  infec- 
tion, is  larger  than  the  rest  and  is  surrounded  by  a  group  of  smaller  enlarged 
glands.  This  arrangement  was  termed  by  Ricord  a  pleiad.  The  syphilitic 
adenitis  is  rarely  of  great  size  in  the  groin,  presenting  a  contrast  to  the  very 
large  lymphatic  buboes  observed  in  the  submaxillary  region  when  the  infection 
is  upon  the  lip  or  tongue.  In  the  groin  the  separate  nodules  are  rarely  larger 
than  a  cherry  and  may  not  be  larger  than  a  pea.  The  glands  remain  non- 
adherent to  the  surrounding  tissues.  The  consistence  of  syphilitic  buboes — i.  e., 
their  stony  hardness — affords  diagnostic  aid  in  most  cases.  The  fact  that  they 
persist  for  weeks  or  months  after  the  initial  lesion  has  healed  is  also  char- 
acteristic of  the  dis(»ase.  A  mixed  infection  with  j)yogenic  microbes  may  obscuire 
the  picture  at  once,  the  glands  then  presenting  the  ordinary  type  of  acute 
pyogenic  inflation  with  pain,  periadenitis,  adhesion  to  the  skin,  and  occasionally 
suppuration. 

The  adenitis  of  chancroid  is  not  absolutely  constant.  A  bubo  occurs  in  about 
one  case  in  three.  The  adenitis  may  be  bilateral.  The  infection  may  follow 
one  of  several  courses.  The  glands  become  enlarged,  tender,  and  painful,  but 
may  after  days  or  weeks  go  on  to  resolution.  In  another  group  of  cases  the 
infection  extends  bt^yimd  the  glandular  capsule,  and  the  periadenitis  thus  pro- 
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dueed  cau^'8  an  agglutiiuitiou  uf  the  entire  •iroii|i  i»f  ^^lands,  s<>  tliat  a  hard, 
tender,  painful,  red  mass  occupies  the  groin,  wliiclj  inav  increase  to  the  j^ize 
of  a  elosed  fist,  UfM:)n  inei.sioii  the  s^eparate  glands  will  hv  fonnd  in  different 
stages  of  snppuration»  or  neerolie  intlaiiiuiatiou,  some  of  tlieni  entirely  dtv 
stroyed,  being  reprejsteuted  merely  by  an  abscess  cavity,  others  ermtaining  puru- 
lent fix!!,  scattered  here  and  there  in  tlie  gJiindular  snl^stiniee,  and  still  others 
merely  in  a  state  i>f  intense  inflannnatory  congestion.  If  incision  is  still 
further  delayed,  the  picture  simply  is  that  of  a  large  abscess  cavity  crossed 
by  cords  and  trahtHnihi'  of  iKHTotie  tissue  and  surrounded  by  a  den^e  in  Ham* 
nmtory  mass  of  intillrutinn.  After  incision  tlie  abscess  may  heal  in  tlie  ordi- 
nary way.  It  is  to  lie  htirue  in  mind  that  the  more  vlrnlrftl  i  if  pes  of  chanentifl 
may  In*  followed  by  a  bulw>,  whicli,  if  it  be  incised  or  alluwed  U*  hurst,  takes  hu 
the  ty|)ieal  characters  of  clianeroid  and  ecmtiniies  indeiiuitely,  as  a  slowly  or 
rapidly  progressive  ulcerative  pnK^ess,  unless  treated  by  hendc  measures.  I 
have  seen  eases  of  this  kind  which  had  remained  open  for  years.  It  is  also  t^ 
l>e  lK»rne  in  mind  in  tlie  diagnosis  of  chancroidal  bubo,  tliat  we  cannot,  from  the 
apix^arauce  of  tlie  sore  or  tlie  fullowiug  adenitis,  exclude  the  presence  of  st/phi- 
liiic  infection. 

The  adenitis  of  the  groin  following  wounds  and  infectious  prot^esses  of  the 
fikin  and  subcutaneous  tissues  of  the  foot  and  leg  involves  tirst  the  h>wer 
chain  of  lymphatics  surrounding  the  saphenous  opening.  Pucli  iutW-tion  may 
occur  fnim  a  great  variety  of  conditions*  Often  some  tritling  m^ratch  or  abrasion 
of  t!ie  tite,  fi>ot  or  leg  is  followed  by  lymjiliangitis,  evident  from  the  red  streaks 
running  np  the  liinli  to  the  groin  and  by  enlargement  of  the  lower  gi'ruip  of 
]ym[)li  nodes.  The  course  of  the  disease  may  be  more  or  less  seven%  acconling 
to  tlie  cliaracter  of  tlie  infection  and  the  resistance  of  the  individiiah  In  tlie 
average  case,  rest,  elevation  of  the  liinb,  wet  dressings,  an<l  cohl,  in  tlie  form  of 
an  14^*  bag,  w^iU  frtH|uently  cause  a  rapid  resolution  of  the  inflamed  glands  and 
reciivery.  In  other  cases  the  glands  may  go  on  to  the  forntation  of  an  abscess, 
and  in  still  others  to  dangerous  or  even  fatal  systemic  infection.  As  elsewhere 
stated  in  this  ixxik,  I  have  seen  several  instances  of  idiancroida!  infe<^tion  of  the 
inguinal  lymph  nodes  end  in  fatal  septicemia,  or  in  septic  jvneuiuonia.  In  llie 
pres<mee  of  an  acute  inflanimatory  enlargement  of  the  lyiiiph  no<!es  r>f  the  groin, 
it  is  the  duty  of  the  surgeon  to  find  the  source  and  eharacter  i*f  the  infection. 
Fnless  care  be  exercised,  this  may  Ix^  missed.  Tlie  irritation  lu-odiiced  l*y 
ficrateliiiig  the  region  of  the  anns  in  cases  of  pruritus  aiii  may  produce  an  in- 
guinal hulKK  I  have  seen  a  large  suppurative  bulm  ix^cnr  from  scratching,  in 
a  case  of  jiedieuli  of  the  piiWs,  Where  no  souree  of  external  irritation  seems 
to  be  present,  one  shr^uhl  think  of  a  prjssible  nuilignant  growth,  or  of  the  presence 
of  tul)erculosis.  The  lymph  nodes  of  the  groin  are  au  ix*casi<mal  seat  of  tumor 
formation  in  ps4:*udo-leukemia  or  ITodgkin's  disease.  The  presence  of  multiple 
lympljatic  enlargements  in  other  regions  is  usually  sntficient  for  the  diagnosis. 
(Sf*e  alsfj  ITodgkin's  Disease.) 

It  is  to  }k'  l>*»rne  in  mind  tliat  the  removal  of  the  lym[»h  nodes  of  hoJh  groins 


5 


432  DISEASES   OF   THE   HIP 

may  be  followed  by  chronic  edema  and  inflammatory  thickening  of  the  legs  as 
well  as  of  the  scrotum  and  penis,  which  may  or  may  not  be  recovered  from, 
and  will  cause  the  patient  much  discomfort  and  uneasiness.  Obstruction  of  the 
lymph  nodes  of  the  groin  by  filariasis  has  been  discussed  elsewhere.  (See 
Scrotum  and  Penis,  Vol.  II.) 

TuherculoRis  of  the  lymph  nod^s  of  the  groin  is  not  a  very  rare  localization. 
The  tuberculous  infection  may  follow  a  wound  of  an  ulcer  of  the  leg  or  foot. 
Charles  X.  Dowd  reported  nine  cases  which  had  come  under  his  observation 
in  children.  The  infection  followed  apparently  improperly  treated  w^ounds 
of  the  foot  in  all  but  two  cases.  The  children  were  dwellers  in  tenement 
houses,  and  were  accustomed  to  go  barefoot  The  femoral  lymph  nodes  were 
those  first  affected  in  nearly  all  cases,  although  in  one  instan(»e  the  jiopliteal 
glands  were  also  enlarged.  Subsequently  the  inguinal  l>inj)h  nodes  along  the 
course  of  Pouj)art's  ligament  were  invaded.  The  ap{)earance  of  the  glandular 
involvement  was  delayed  from  several  weeks  to  several  months  after  the  receipt 
of  the  w-ound.  In  one  instance  the  ulcer  of  the  foot  was  excised  and  was  found 
to  contain  tuberculous  tissue.  In  some  of  the  cases  tuberculosis  in  other  organs 
followed.  I  have  seen  a  number  of  cases  of  tuberculous  infection  of  the  femoral 
and  inguinal  glands,  but  in  none  of  them  could  a  history  of  the  original  foi*us 
of  infection  be  obtained.  I  recall  numerous  cases  seen  in  the  hospit^ils  among 
children,  and  one  upon  which  I  operated  in  1908,  an  elderly  man,  a  member  of 
the  }X)lice  force,  not  only  the  femoral  and  inguinal  nodes  but  also  the  iliac 
glands  were  involved.  In  none  of  these  cases,  however,  was  the  patient  able 
to  recall  any  w^ound  or  ulcer  of  the  foot  or  leg,  though  the  policeman  had  a 
chronic  ecz(»ma  of  the  leg  through  which  the  infection  probably  took  place.  I 
have  seen  one  case  which  followed  gonorrhea,  and  which  ended  in  a  fatal  tul)er- 
culosis  of  the  lungs  in  less  than  a  year.  The  diagnosis  of  tul)erculous  infection 
of  the  lymph  nodes  is  usually  not  very  difficult.  There  is  a  history  of  a  slow 
and  painless  enlargement  of  the  lymphatic  glands,  and  here,  as  elsewhere,  the 
disease  j)asses  through  a  regular  course  of  softening,  periadenitis,  the  fornmti<m 
of  a  cold  abscess  and  of  sinuses.  In  some  cases  the  diagnosis  is  not  susjiected 
until  the  time  of  o]H»ration. 
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INJURIES   OF  THE   BLOOD-VESSELS   OF  THE   THIGH 

Owixo  to  their  siiperReiiil  mthI  oxpisefl  jxisitirin,  thv  feninra!  tirtery  and 
vein  l>i4ow  Poiipart's  liganu'ixt  in  tlic  iip|jor  tiiird  f»f  tlie  thigh  are  not  infre- 
quently iiijun»(l  ]yy  exti'rnal  vinloiK'C,  The  injiirins  may  ncvnv  froni  ineiscd, 
8tab,  contused,  and  h\eerated  or  gim.shot  wounds.  The  woiiiul  may  invr^lvc  the 
artery  alone,  or  any  of  its  hranehes,  or  the?  vein  alotie,  or  lioth  artery  and  vein. 
A  woutkJ  ^vhi('h  ooniplefely  divid<\s  the  eominon  femoral,  or  r!ie  snprrticial 
fein«»ral  in  Scarpa's  triangle,  is  not  likely  to  eume  nndr*r  the  eare  of  a  surgeon. 
Death  takes  plaee  fr<mi  hf^morrhiige  in  a  very  slinrt  time.  If  I  lie  artery  he  oidy 
partly  divided,  or  merely  jumetiireth  the  suhsequent  history  will  de])end  nyon 
thf?  gijEe  of  the  wound  in  the  vessel,  anti  to  some  extent  aho  upm  the  size  of  the 
wound  in  the  skin.  If  the  Wf*un(]  in  the  vessel  he  hirge,  again  the  patient  will 
ra]iidly  Weed  to  death.  The  diagni>sis  of  the  eondititm  presrnLs  no  diftieullivs. 
Bright  arterial  hhw^d  spurts  forth  in  a  powerful  stream  with  a  foree  whieli 
varies  with  the  heart  kniL  In  a  vessel  of  this  size  which  is  fn'dy  o]>en,  the 
eseaping  hh^xl  mak**s  a  hissing  sound,  Tlie  smaller  the  wound  the  h'ss  the 
foree  of  the  stream  o(  hhiod,  and  the  smaller  its  size.  In  w>me  rases  if  tlie 
o|)entng  Ite  very  small  it  may  he  liloeked  by  a  clot,  ihongli  c*ona€x*utive  hi'irniridiagr 
is  very  apt  to  oeenr  as  the  result  of  niovenieuts  un  the  part  uf  the  p!Ui**nt,  or 
tlie  use  of  the  liiuh.  In  other  eases  if  the  wound  in  the  skin  l*e  small,  I  he  re  is 
formed  on  arterial  hematoma  in  the  tliigli  which  will  rapidly  increase  in  size, 
causing  great  swelling  of  the  lind>,  interference  with  the  eireulati<>u,  and  tJie 
'signs  given  in  Vol.  I,  under  Artt^rial  Hematoma,  or  Primary  Traumatic 
Aneurism.  Expansile  [udsation  is  not  observed,  but  the  ear  or  the  stetlioseojie 
upplietl  over  the  region  of  the  wound  will  permit  the  examiner  to  hear  a  systolic 
blowing  murmur.  The  presence  or  absence  of  an  arterial  pulsation  in  the 
Vessels  of  the  foot  is  not  a  sign  of  ahsolute  diagnostic  signiii(*auce.  If  the 
artery  is  only  partly  divided,  there  may  still  remain  a  pulsation  in  the  vessels 
below.  If,  however,  the  pnlse  l>e  compare*]  on  the  two  sides  of  tlie  liody  and  V>e 
nmd  less  full  in  the  wounded  lintb^  it  is  highly  probable  that  the  artery*  is 
jured.  If  no  pulse  at  all  he  felt  upon  the  injured  side  the  pulse  in  the  optuxsite 
extremity  should  lie  felt  for,  since,  if  the  patient  has  lost  a  great  quantity  of 
hlfx><l,  the  arterial  tensi<m  nuiy  he  so  low  that  the  pulse  u|>on  the  injured  si<le 
will  \ie  unappreciable. 
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Wuiituls  of  flt('  feiiinrn]  vein  are  cliaracterize*],  if  the  vessel  he  largely  or 
whcilly  divided  ami  the  WMiniil  in  lite  i^kiii  of  ecnisiderahle  size,  by  llie  rapid 
escape  of  dark  ven*nis  lil<M«d^  ni»t  in  jets  hiit  as  a  steady  stream.  If»  however, 
the  patient  makes  a  strung  expiratory  effort,  the  hlund  may  for  the  luoiiient 
spurt  with  considerable  foree.     \Vi>mids  of  the  brunches  of  the  femoral  vein, 

even  so  large  a  branch  as  the  inter- 
nal saphenous,  are  rnrely  nf  great 
gravify.  Tbp  Ideeding  may,  as  a 
rnle,  be  stopped  by  gentle  pressure, 
Tn  tlie  course  of  operah'ons  for 
hernta  the  femoral  vein,  and  also 
occasionally  the  femoral  artery, 
may  be  punctnred  by  the  neeflle- 
The  recognition  of  either  condition 
is  nsnally  qnite  simple,  as  the 
needle  passes  tlirougb  the  vessel 
and  the  snture  is  drawn  npon  there 
occurs  a  snthlen  flow  of  bright  or 
dark-colored  blood,  aeeording  to 
whether  tlie  artery  or  the  vein  is 
woiuuled.  The  accident  has  been 
in  some  eas<»s  a  very  serious  one, 
and  lins  nocesHitatod  the  ligation  of 
eirlier  tlie  artery  or  llie  vein,  and 
has  in  a  few  cases  ended  in  gan* 
greue  of  the  extremity.  If  the  ac- 
cident hap]iens,  every  effort  sbonld 
be  made  to  apply  a  lateral  sntnre 
to  the  wall  nf  tlie  injured  vesseL 
Tlie  gravity  of  an  injury  to  the 
vein  is  far  less  tlum  that  of  injury 
to  tlie  artery.  The  vein  may  lie  li- 
guted,  so  hmg  as  the  o}H?rati<m  be 
done  in  an  entirely  aseptic  manner, 
without  any  risk  of  interference 
with  the  eircnlation.  Ligation  of 
the  artery,  on  the  other  hand,  is 
a  fairly  serious  matter,  and  is  followed  by  gangrene  of  a  greater  or  less  por- 
ti<ai  of  tlie  extremity  when  done  for  injnry  in  about  one  case  in  twelve.  The 
siuinltaneons  ligation  of  both  artery  and  vein  is  a  verv  serious  procedure  in- 
decil,  and  is  followed  by  gangrcnR-  of  the  extremity  in  eases  of  injury  in  nearly 
forty  pr*r  cent.  The  conditifins  will,  of  course,  be  modified  in  different  cases 
by  tlie  aurmmt  of  pressure  npon  surrounding  vessels  hy  the  effused  blood,  the 
extent  of  contusion  and  laceration  of  these  vessels  which  normally  would  form 


Fid,  192, — Man,  At! eh  Tiitrtt-tiikee,  Ai>MiTTEr*  to 

THE  Skkvick  of  Dr.  ChA1ILHJ4  MciiVfCNKY  IX 
Hellevue,  May  3U,  1.S>41.  Riiplnre  of  the  mt- 
ductor  lohgu*  mu?icte  due  to  rnritiiMwrn  at  the 
upper  p&rt  uf  tlie  tlugti.  (Ci»Uert(oii  of  Dr. 
Charles  McBumey.) 
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a  collateral  circulation,  and  by  thc^  age  and  condition  of  the  patient,  the  presence 
or  absence  of  arteriosclerosis,  for  example.  Gunshot  wounds  of  the  upper 
portion  of  the  thigh  may  he  followed  by  iiiiiiiediate  death  from  hemorrha|re,  or 
l>j  the  formation  of  a  trainiiatic  aneurism,  according  to  the  extent  of  t!ie  injury 
to  the  artery.  Here,  as  elsewhere,  the  bullet  itself,  or  a  fragment  thereof,  or  a 
splinter  of  fractured  bone,  may  produce  the  injury  to  the  vessel. 


DTjn^JRIES  OF  THE  MUSCLES  OF  THE  THIGH 


Fi  Injuries  of  the  muscles  of  the  thiixh  as  the  result  of  o]ieii  wounds  are  usually 
Ipen  to  inspection,  or  may  Ik?  readily  recognized  during  tlie  m^cessury  jirocedures 
for  the  disinfection  and  closure  of  the  wound.  If  the  external  wound  Ije  small 
the  division  of  a  muscular  belly 
way  usually  he  recognized  by  the 
depression  wliicli  exists  at  the  point 
of  severance,  and  by  the  tumor 
formed  by  the  contraction  of  a 
muscular  belly  upon  the  proximal 
side  of  the  wound. 

The  suhcutaneous  ruptures  of 
the  muscles  of  the  thigh  are  of 
somewhat  greater  diagnostic  inter- 
est. They  occur  as  the  result  nf 
violent  muscular  eflfort  when  the 
individual  tries  to  save  himself 
from  falling,  or  some  similar  act, 
or  by  a  blow  u^kju  the  muscle  when 
it  is  in  a  state  of  contraction.  A 
case  of  this  kind  rK*curred  in  the 
service  of  Dr.  Chjirles  MeBiirney 
in  Bellevue  Ilospira!  in  issl:  a 
nipture  of  the  adductor  longiis 
caused  by  a  contusion  of  the  ujijier 
and  inner  portion  of  the  thigh 
when  the  adductor  muscles  were 
tense.  It  is  figured  in  the  text. 
(See  Fig.  102.)  One  or  other  of 
tljc  adductors  may  be  partly  rup- 
tured by  the  efforts  made  by  a  rider 
to  stay  in  the  saddle  upon  a  shy- 
ing or  bucking  horse.  Cases  have  also  Ix^en  observed  of  rupture  of  the  ilio- 
t!%BDas  musK*lo  as  tlie  resnlt  of  violent  lifting  effort^;,  during  tetanic  convulsions 
and  during  labor.  The  ham-string  musrles  may  also  b<^  nijifured  as  the  result 
of  sudden  muscular  effort.     Much  more  frei:|uently  than  any  of  these  accidents 


s<JTHKn    \'i»  \v 


436 


INJURIES  OF  THE  THIGH 


FlO.    193. RUPTURK    OF   THE    QUADRICEPS    EXTF.N80R   CRURIS  TeNDON. 

(New  York  Hospital  oollectiun.) 


FUJ.     VM.     -MXTKNSIVK    lioNY    DkI'OSIT    IN    THK 

MrsrLKH  AiTA<HKi>    no    Tin:    I'pi'KU    I*«)H- 

TM>\     OK     TIIK      FKMriC,        IVarl  IIH'  of  KUcIl  ft 

Ixmy  mass  WfHiM  rrrtainly  It'st  i\\v  tlia^- 
iiostir  skill  of  any  s»irj;<M»ii.  (Aiiatoinical 
Depart iiH'iit.  of  the  CollcKf  of  IMiysiciaiis 
and  Surgeons,  Columbia  University.) 


is  rupture  of  the  extensors  of  tlie  tliiirli, 
the  (piaclrieeps  extensor  cruris.  The 
rupture  nun*  involve  the  riH'tus  fenioris 
or  nuiy  extend  hiterally  into  the  vasti. 
In  the  easi»  of  tlie  rcvtus,  if  its  niuseular 
belly  he  ruptured  a  very  distinct  hiatus 
will  l)e  f(dt  on  the  front  of  the  thijrh, 
and  the  movement  of  extension  of  the 
kn(H^  will  cause  the  formation  of  a  tu- 
mor in  the  u])i)er  part  of  the  thifi:h  as 
the  muscular  Ix^lly  contracts,  ;^^ore  fre- 
quent than  rupture  of  the  muscular 
bellies  is  rupture  of  the  quadrice])s  ex- 
tensor tendon  above  the  knw.  A  case 
of  this  kind  is  showTi  in  the  text.  The 
diapiosis  is  easy.  The  jwwer  of  ex- 
tendiufj:  the  limb  is  greatly  diniinislied 
or  h»st.  A  distinct  hiatus  exists  alnive 
the  ])ate]la  into  which  the  entire  hand 
sinks  with  ease. 

Hernia  of  the  Hnscular  Bellies  of  the 
Thigh. — Kupture  of  the  fascia  covering 
the  muscles  of  the  thigh  may  result  in  a 
hernia  of  one  or  other  of  the  muscular 
bellies.  It  may  occur  from  direct  ex- 
ternal violen(*e,  or  from  wiHiin  as  the 
result  of  the  ])enetration  of  the  muscle 
and  its  fascia  by  a  sharp,  bony  fragment 
of  the   femur,   or   apparently   from   a 
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meie  nmscular  contraction.  In  the  thiglu  tlu^^  mus<»lo  hornia*  ar\»  jmnhu^tnl 
more  often  by  efforts  of  an  iin>killfiil  rider  to  remain  in  the  stuhUe  than  fn»iu 
any  otber  canae,  and  the  tear  in  the  fas<*ia  may  U^  i^nnlumnl  with  a  ^i^^Uer  or 
less  rupture  of  the  muscle  itself. 

The  symptoms  are,  during  a  violent  mus^Milar  etTort,  the  «Hv\irreui*t»  of  a 
radden  sharp  pain  in  the  thigh,  with  musi'ular  weakness,  followed  hy  swelliu^» 
tenderness,  and  eeclmuosis.  The  signs  and  metlunis  o(  nHM»guitiou  of  flie?»e 
hemiflp  have  been  des<*ril>ed  under  Injuries  of  the  Museles  of  the  rpiHM*  Kxlreni 
ity.  If  the  tear  in  the  fascia  is  of  considerable  size,  and  if  tlu»re  n»Multj*  a 
maii^ed  hernial  protrusion  of  the  muscle,  causing  contiiuious  pain,  di^tahility, 
etc.,  the  proper  method  of  treatment  is  to  ex]>ose  the  inj\ired  ninsele  hy  an  inei 
sion,  to  suture  its  ruptured  portion,  and  to  clost*  the  fascia  over  it,  if  ntH't^Hsary, 
midermining  the  fascial  layer  on  either  side  in  order  to  relieve  tensitm. 

INJURIES  OF  THE  NERVES  OF  THE  LOWER  EXTREMITY 

Injuries  of  the  ner\'es  of  the  lower  extremity  are  rare  n^  <*onipared  with 
those  of  the  arm.     The  nerve  most  fretiuently  injured  is  tlie  i«\t««rnal  pnpjiteid. 

The  Anterior  Cmral  Nerve. — Although  its  jxwition  is  rallaT  HiiperHeiui,  llin 
anterior  crural  nerve  is  not  often  injured.  The  <M)inlitinnH  nntli'r  wliirli  Hn<'h 
injuries  have  been  reported  are  oix»n  wounds — either  Mlah,  inciniMi,  or  y;\\u 
shot — of  the  upper  portion  of  the  thigh,  o[)erations  u|M)n  the  I  high  in  Heiirpir** 
triangle,  and  occasionally  as  the  result  of  the  Honiewhat  vinjrnl  ninnipiilnliittiK 
used  in  the  treatment  of  congenital  dislocation  of  the  hip  joint.  In  Ireiiling 
this  dislocation  subcutaneously,  it  is  necessary  to  streleh,  and  rviii  In  rnplnre, 
portions  of  the  adductor  muMrles  in  the  groin;  and  llie  Mnr/L^-on,  pnlfin^,  tint 
adductors  upon  the  stretch,  us<;s  a  very  considiTnhle  nnionnt  of  fom-,  noine 
times  ccmibined  with  a  chopping  movement  upon  the  leiMi*  ninneje^.  In  llii«* 
way  the  anterior  crural  nerve  may  U?  injured,  although  the  npnrfed  ea-w-n 
are  few. 

The  principal  function  of  the  anterior  erural  nerve  \a  the  tnUM'n\nr  supply 
of  the  quadriceps  extens^>r.  The  other  nin-/'h-4  to  whi^'li  if  j-.iiid*?  }tnttn'\it  *. 
sartorius,  pectineus,  and  [is^m.^iliaeu-*-  it  ^Mpplie^  oidy  in  purt,  «o  th^t  tl^f 
chief  symptom  prr>iluce<l  is  paraly.-i^  of  th<'  i\u»'lr'n'i'\,A,  ')  hi^,  rttii-u'^,  inwhility 
to  flex  the  thigh  ujKm  the  f^dvi-  and  to  <'Xf<'nd  iIh-  kfie<',  'I  Im-  dMi^ii'f<i<  of 
the  injury  is  therefore  simple,  TIk-  injnrv  prodn^'^^.  $t  f»<'/'iili;ir  (/;»it ;  fh<f 
patient  drags  the  limb  and  bring-  if  forwjird  hy  munitrthftt  of  fh/-  nMu^'Utt 
muscles.  The  patellar  reflex  i-?  l'/-t,  'Wurt'  \*.  \ft**.  of  t'tttnin/ntA  *j  u^'^Unu  on^f 
an  area  which  cover^^  a  iMfrtion  of  i\t*z  tuui-r  n*\ft't'y  nf  »}»/•  wr»H/;  ;i/  tar  *\tff,u 
as  the  border  of  the  ¥^Ah  and  extend*.  fipA;<rd  untt\y  t//  M./-  iroddl/-  of  0*^'  lUhtf 
aspect  of  the  k-g.  Aly^ve  ^\i\'^  j/>ir**  *^-t^*i\,i\\^y  tttAf  \tt'  'I»/hM>  di<f»ifJ//|,  hot 
is  not  lost,  sinr-T:  rlie  •V\n  J-  »'if;p;!'-^!  ;ii;'o  h^  //^./f  tti-rn* 

The  Scimtie  Werre. — Tr*^  ^/'ia*!/^'  ^.f-r.*-  tt.A-  \^-  ir.j  .f  I  jr.  a    Mf,t*>  ^J  f^/*. 
Though  it  lie?j  bebin^i  iL^  f/:r;.  *.•,  ,•   .'    ^  r/  rAti:\j   th^  if  4  »/*  ';*'i//';ifj//rMt  o1 
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the  hip,  or  in  efforts  at  reduction.  Stimson  ^  was  able  to  find  but  two  recorded 
cases  in  which  the  muscles  supplied  by  the  sciatic  nerve  were  more  or  loss 
paralyzed  in  dislocations  of  the  hip.  It  has  been  wounded,  or  divided  a  numbc^r 
of  times  in  recent  wars,  by  bullets.  It  may  also  be  injured  in  fractures  of  the 
pelvis.  I  know  of  one  case  in  which  the  sciatic  nerve  was  divided  in  an 
operation  for  resection  of  a  tuberculous  hip-joint.  If  the  ner\-e  is  injured 
the  symptoms  may  Ik?  either  complete  or  partial.  It  is  to  be  borne  in  mind 
that  the  sciatic  nerve  c(msi8ts  of  two  parts,  which  remain  separate  and  distinct 
as  far  upward  as  their  origin  from  the  plexus — namely,  the  external  and  the 
internal  popliteal.  In  regard  to  gunshot  wounds,  the  observations  of  Makins 
are  interesting,     lie  is  quoted  by  Sherren  ^  as  follows : 

The  most  striking  observation  with  regard  to  injuries  of  the  great  sciatic  was 
the  comparatively  frequent  escape  of  the  popliteal  element  (internal  popliteal)  and 
the  severe  lesion  of  the  peroneal.  This  was  so  pronounced  as  to  amount  to  as  high 
a  proportion  of  peroneal  symptoms  as  ninety  per  cent.  Sherren  adds  that  in  a 
personal  experience,  which  included  sixteen  cases  of  injury  to  the  sciatic  nerve,  it 
was  completely  dividcxl  in  only  two.  If  the  sciatic  nerve  is  divided  in  the  upper 
portion  of  the  thigh  some  of  the  muscles  on  the  posterior  aspect  of  the  thigh  will 
be  paralyzed.  Usually,  however,  the  paralysis  is  confined  to  the  muscles  below  the 
knee,  the  rotators  of  the  hip  and  the  flexors  of  the  leg  escaping.  All  power  of 
motion  of  the  muscles  of  the  leg  and  foot  is  lost  and  a  peculiar  gait  is  thus  pro- 
duced, the  nmscles  of  the  hip  being  used  to  swing  the  leg  forward  as  the  patient 
walks.  Sherren  states ^  that  "when  divided  at  so  high  a  point  that  the  ham-string 
muscles  are  paralyzed,  flexion  of  the  leg  on  the  thigh  is  still  possible  by  means  of 
the  gracilis  and  that  in  old  cases  this  muscle  may  greatly  increase  in  size  and  fur- 
nish a  fairly  powerful  flexor.  Thus,  in  making  the  diagnosis  of  injury  of  the 
sciatic,  it  is  desirable  to  test  the  activity  of  the  individual  muscles  upon  the  pos- 
terior aspect  of  the  thigh." 

The  sensory  symptoms  following  division  of  the  sciatic  consist  of  a  more 
or  less  complete  loss  or  diminution  of  sensibility  below  the  knee,  involving 
largely  the  dorsum  of  the  foot  and  ankle,  and  extending  up  upon  the  outer 
side  of  the  leg  nearly  to  the  knee.  The  cutaneous  distribution  of  the  anterior 
tibial  nerve  is  usually  the  chief  seat  of  sensory  disturbance. 

The  small  sciatic  nerve  is  quite  rarely  injured  alone,  but  is  often  involved 
in  injuries  of  the  sacral  plexus.  Its  division  causes  loss  of  sensibility  over  an 
area  which  includes  the  inner  half  of  the  buttock  and  extends  downward  in 
a  somewhat  narrow  tongue  nearly  to  the  popliteal  space. 

The  External  Popliteal  Nenre. — This  nerve,  on  account  of  its  superficial  situ- 
ation uixm  the  outer  aspect  of  the  knee,  is  injured  not  infrequently  as  the 
result  of  wounds  and  contusions  upon  the  outer  aspect  of  the  leg  just  belo\v 
the  knee,  in  fracture  of  the  neck  of  the  fibula,  and  occasionally,  it  is  stated, 
as  the  result  of  muscular  violence.     As  was  mentioned  in  speaking  of  injuries 

*  L.  A.  Stimson,  loc.  cit.,  p.  764.  » Sherren,  loc,  dt.,  p.  292.  *Ibid.,  p.  293. 
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of  nerves  in  generalj  the  nerve  may  he  c<Jiiipressi*<l  hy  tight  haudagus,  or  hy 
Clover's  crutch  or  other  apparatus  used  in  the  operatioti  of  perineal  seetinn. 
Sherren  states  ^  that  *^  the  nerve  ha,s  been  injurecl  diiriug  tenotomy  of  the 
biceps  tendon  and  dnriny  the  correction  <if  tit^xion  (h^formity  of  the  knee-joint^ 
when  the  knee  has  l>een  forcibly  extemled."  Total  division  of  the  external 
jxipliteal  nerve  causes  paralysis  of  tlie  uni.scletii  of  the  front  and  outer  side  of 
the  leg.  The  jio.sition  of  the  ftxit  is  that  of  tidipes  eiiuino-vanis.  The  frM>t 
cannot  he  inovcil  in  dctrsal  tlexicm^  nor  pnnnited — i.  c.,  everted,  the  iint>pposed 
action  of  the  temlo  Achillis  causes  strong  plantar  tlexinn  of  the  foot,  and, 
unless  care  bt*  taken,  contracture  of  the  calf  musch^s  will  occur,  with  a  ]H:^rma- 
nent  defitnnity.  The  muscles  involved  are  the  [>eronei,  the  exten.soTs  (>f  tho 
toes,  and  the  tibialis  anticus.  In  regard  to  the  loss  of  ciitanerMis  sensibility, 
Sherren  states :  - 

Deep  i*enslliility  is  unaffected,  and  the  patient  may  he  able  to  appreciate  and  to 
'localize  the  slightest  pressure  causing  deformation  of  the  skin.  Just  before  the 
nerve  parses  round  the  neck  of  the  fibula  it  gives  off  a  large  lateral  cntanwus 
branch;  it  is  most  often  injured  below  this  point.  Tlie  loss  of  sensibility  which 
r^uhs  frouj  this  lestnn  is  only  absolute  on  the  dorsum  of  the  f<M)t  and  lower  third 
of  the  leg.  The  anterior  boundary  of  the  area  insensitive  to  light  touch  is  as  well 
definf^l  as  after  division  of  the  whole  nerve,  hut  it^  jmsterior  border  and  that  on 
the  outer  nrargin  of  the  foot  nuTge  gradually  into  parts  of  normal  sensiliilitv-  Hen- 
si  hi  I  ity  to  priek  is  aiiolished  over  a  triangular  area  on  the  dorsum  of  the  fm>t,  but 
h  defective  over  an  area  almost  as  large  as  that  anestlictic  to  cotton  wool.  After 
division  of  the  nerve  in  this  situation  similar  phenomena  may  he  observe*!  to  thos€ 
seen  after  divisicm  of  th*^  ulnar  below  its  dorsal  branch. 

Division  above  the  hitcral  cutaneous  hraoeh  produces  an  area  of  loss  of  sensi- 
bility on  the  outer  side  of  the  leg  and  dorsum  of  the  foot  with  well-definetl  houn- 
tlaries,  except  at  its  external  bonier  in  the  lower  third  of  the  leg  and  outer  surface 
of  the  f(M>t,  v^hwh  territory  it  sup|*iies  in  eouuuou  wH li  the  external  safjlnmous 
nerve.  The  boundaries  of  the  loss  of  light  toueh  and  of  priek  are  almost  co- 
temiinoiig. 

It  is  essential  to  remember  the  difference  in  thr  loss  of  sensibility  that  results 
from  division  above  and  below  this  branch.  The  small  loss  of  sensibility  that 
resuUii  from  division  in  the  latter  situation  is  not  sutTiciently  well  recognized »  and 
haij  lately  led  to  the  report  of  two  cases  of  **  immediate  sensory  recovery  "  after 
suture. 


The  Anterior  Tibial  Nerve.— The  anterior  tibial  nerve,  from  its  i>rotected 
position  in  tlie  upper  part  of  tlic  leg,  is  rarely  injurc<l  in  r»fR>n  wounds.  It 
may,  however,  be  pressed  upon  or  torn  in  fractures  of  the  tibia-  Neuritis,  etc., 
may  follow.     From  its  mere  division  no  definite  symptoms  result. 

The  Obturator  Nerve.^ — Partial  lesions  of  the  obturator  nerve  have  lieen  ob- 
nervi*d  as  the  result  <*f  the  pressure  of  the  fetal  head  during  prc^ongi'd  lalK*r 
or  from  the  ]iressurc  of  the  blades  of  the  ff^rcejjs  during  instruini'Ulal  did i very. 


*  Sherren,  loc,  crt.,  p.  2'J7, 


« Ihid,,  p.  208, 
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It  may  also  be  compressed  in  thyroid  dislocations  of  the  hip.  If  the  nerve 
is  completely  severed,  there  is  paralysis  of  the  adductor  muscles  of  the  thigh, 
with  the  exception,  according  to  Sherren,  of  the  flexor  portion  of  the  adductor 
magnus,  which  is  supj)lied  by  the  great  sciatic.  The  sensory  symptoms  pro- 
duced by  irritation  of  this  nerve  occur  as  pain  referred  usually  to  the  inner 
side  of  the  knee,  and,  as  elsewhere  stated,  often  observed  in  hij)-joint  disease 
or  other  irritative  conditions  in  the  vicinity  of  the  obturator  foramen. 

The  External  Cutaneous  Nenrc. — The  external  cutaneous  nerve  is  (xicasionally 
injured  by  tlie  pressure  of  a  truss  or  froui  a  violent  muscular  strain,  and  as 
a  consequence  a  neuritis  may  develop  in  the  distribution  of  tlie  nerve  attended 
by  pain  and  changes  in  sensibility  of  the  skin  as  well  as  paresthesia)  (Bern- 
hardt's  Disease). 

The  Posterior  Tibial  Ncnrc. — Isolated  injury  of  the  posterior  tibial  n(*rve  is 
rare.  When  it  is  totally  divided  there  will  be  loss  of  the  power  of  plantar 
flexion  of  the  foot  and  of  flexion  of  the  toes. 

The  Internal  Popliteal  Nerve. — Injury  to  the  internal  popliteal  may  occur  as 
the  result  of  severe  injuries  in  the  upper  part  of  the  popliteal  space,  and  has 
occasionally  been  observed  as  the  result  of  breaking  up  the  ankylosis  of  a 
flexed  knee  (Sherren).  The  muscles  paralyzed  as  the  result  of  complete  divi- 
sion of  the  internal  popliteal  are  the  muscles  of  the  calf,  the  tibialis  anticus, 
and  the  flexors  of  the  t<x?s.  The  foot  assumes  the  position  of  talipes  calcaneo- 
valgus.     The  loss  of  sensation,  according  to  Sherren,^  is  as  follows: 

There  is  no  loss  of  deep  sensibility  after  complete  division  of  this  nerve,  but 
epicritic  and  pr()toj)atluc  sensibility  are  lost  over  the  sole  of  the  foot  This  area 
has  a  well-defined  inner  border,  but  the  outer  border  is  ill  defined  owing  to  its 
overlap  with  the  external  saphenous.  The  dorsal  surface  of  the  outer  four  toes  is 
insensitive  to  epicritic  stimuli,  but  there  is  no  loss  of  protopathic  sensibility  over 
their  dorsal  or  plantar  surfaces. 

FRACTURES  OF  THE  FEMUR 

Fkacturks  OF  THE  Shaft  of  the  Femub 

Under  this  head  are  included  the  fractures  between  the  lesser  trochanter 
above  and  the  condyles  below.  The  femur  may  be  broken  in  any  portion  of 
the  shaft,  though  fractures  in  the  middle  third  are  the  most  frequent,  fractures 
of  the  upper  third  are  next  in  frequency,  and  fractures  of  the  lower  third  are 
least  frequent  of  all.  The  bone  may  be  broken  at  any  period  of  life,  though 
fractures  are  most  common  in  men  and  during  the  age  of  greatest  muscular 
activity — namely,  between  the  twentieth  and  sixtieth  years.  They  also  occur 
with  considerable  fre(iuency  in  children. 

Fracture  of  the  femur  may  take  ])lace  from  any  of  the  forms  of  violence 
capable  of  breaking  a  bone,  direct,  indirect,  or  by  uniscular  action,  and  all  the 


*  Sherren,  Joe.  cit.,  p.  303. 
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Taricties  of  fracture  are  iiffc  observed,  thoiigli  inetmipletc  or  irreen-atick  frae- 
tiires  are  verj  rare.  Among  adults,  the  line  of  frartiire  is  commonly  oblitine. 
In  children,  transverse  m*  toothed  fraefiires  uf  the  shnft  are  not  verv  rare.  Mnl- 
tiple  fractures  are  oeeasionally  observed  as  the  result  of  great  degrees  of  violence, 
tlie  fennir  being  then  usually  broken  into  three  largt?  and  separate  fraguieutg. 
There  it*  a  fracture  id'  the  upper  third  and  a  fracture  of  the  lower  portion  of  the 
middle  thinlj  or  of  the  uiiddle  of  the  Iwme,  below.  ( Viuiniinuted  fractures 
are  mtt  infrequent  and  ojuni  frarturc^s  are  nr)t  rare,  either  as  the  result  of  extreme 
dej^reea  of  violence,  as  in  ruu-over  accidents  or  the  lik«',  nr  froni  tin*  subsc^ijucnt 
|x-netratiou  of  the  soft  parts  by  the  ]joiiili'd  end  of  the  upper  fragiueiU  which 
|»enefrates  the  iuus(*]es  jukI  uuiy  penetr^ite  the  skin,  eiHuT  as  the*  result  of  the 
original  violence,  or  from  incautious  handling  of  the  fracture,  or  from  miiseular 
action. 

Gunshot  fractures  of  the  feujur  are  also  frequent  in  tiuie  of  war,  thr>se  of  the 
shaft  V>eing  usually  couuuinuted,  with  long  lines  of  fracture  running  up  and 
flow-n  the  hone.  Spiral  fractures  from  twisting  strains  may  also  occur  in  the 
femur*  In  fractures  by  indirect  violence,  such  as  result  froui  falls  ujwn  the 
feet  or  upon  the  knee,  the  uuddle  portion  of  the  shaft  is  frequeutly  broken 
by  an  exa^eration  rd*  tin*  normal  curve  of  tlie  bone.  Tlie  line  of  the  fracture 
is  usually  oblique,  iind  may  he  very  obli(|ne,  indred,  and  ruus  friuii  abovr  and 
tx'hind  dowriwanl  ami  forward.  Tlie  hiwer  eud  of  the  U]iper  fragment  is 
frequently  pointed  and  sbarji,  and  if  the  injury  occurs  when  the  knee  is  flexed, 
a  contininince  of  the  violence  drives  the  pointed  fragment  downward  and  for- 
ward through  the  luuscles,  whence  it  niav  emerge  through  the  skin.  This  latter 
accident  constitutes  one  of  the  reasons  why  an  originally  siuiple  fracture  may 
lie  n*ndered  compound  by  iucautions  handling.  It  uiay  give  consid(*rable  trou- 
ble in  the  rediietion  of  the  tlisplaeement,  since  the  pointed  lower  fragment  is 
eauglit  in  tla*  muscles  or  in  the  skin,  ami  mux  be  very  diflirult  to  dislodge. 

In  fractures  of  tlie  up[>er  tliird,  the  liur  of  fracture  usually  runs  from 
al>ove  and  Iwddnd  dovMiward  and  ontwanl,  or  downward  and  outward  ami 
forv^-ard.  Fractures  of  the  ujq>er  third  may  also  l*e  couihitie<l  with  fractures 
of  the  base  of  the  neck,  a  long,  oblique  line  of  fracture  extending  downward 
and  inward  from  the  liase  of  the  neck,  so  that  a  long,  sharp,  pointed  fragiuent 
exints  at  the  lower  end  of  the  up{>er  fragment  upon  the  inner  side. 

The  displacements  in  fracture  of  the  shaft  (►f  the  femur  are  usually  (piite 
marked.  In  fractures  of  the  middle  third  the  lower  fragment  is,  in  most 
instamvs,  tlrawu  upward  and  backward,  jtroducing  overriding,  with  an  angular 
dcformify,  and  often  there  is  outward  rotation  of  the  lower  jKU'tion  of  the 
limb.  The  overriding  is  also  increased  by  tlie  swelling  of  the  tliigh,  which 
increases  (lie  dianu'ter  of  the  liud»  at  the  exjK^nsf^  of  its  leuofth.  In  fractures 
of  the  upper  lldrd,  the  uiq»e»r  fragnuait,  Ixdng  acted  upon  hy  the  psoas  iliacus 
and  by  the  glutei,  is  tlexeil,  abducted,  and  often  rotah*fl  outwanl;  the  lower 
fragment,  l»eing  aeted  njNm  by  the  adduetors  and  fl(*xors,  is  <lrawn  upward 
and  inw^ard^     In  the  treatment  of  fractures  of  the  ujiper  third   this  typical 


Tlic  ]<>wer  oiie  must  lliereforu  be  alHiarivJ  nml  placi'd  upon  a  double  inclined 
plane,  or  better  ij|hhi  a  Ilodgen's  splint,  in  order  to  bring  it  into  lino  with 
the  upper  fragment 

Tbe  siffiis  (itfd  sifttipioms  of  fraetnre  of  the  nbaft  of  the  foinnr  are,  as  a  rule, 
easy  of  reeooniHon,  Tbe  liiiih  is  powerless,  and  ia  often  visibly  abortene<l. 
Upon  palpation,  on  acminit  of  the  deep  sitnatinn  of  the  lK>ne,  surrounded  as  it 
is  by  tliiek  uni^^tdr^^i  it  nuiy  Ih*  dithenlf,  and  often  is  iinpossilde,  to  appreciate 
the  relative  position  of  the  fragments*     The  sign  of  abnormal  mobility  ia 
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easily  made  out  hy  plaring  the  hand  Ijent'nth  I  he  limb  opji+xsite  the  supposed 
ptint  of  fracture  and  gently  liftiuf^  it,  when  the  almornud  jmiut  of  moiifin 
is  usually  at  once  apparent.  At  the  same  time  the  8enHiititai  uf  crepitus  is 
often  heard  and  felt.  The  loss  of  continuity  nuiy  also  he  estaldished  hy  gently 
lifting  the  leg,  when  the  incjhilily  and  aiigiihir  defunnity  are  reatlily  a[ipnrent 
Rotarj'  movementa  of  the  leg  will  also  serve  to  establiiih  the  presence  of  frac- 
ture  by   noting  that  tl*e   trorhanter 


does  not  follow  the  niovenient  of  I  he 
lower  fragment.  All  the  other  signs 
of  fracture  are  pri'sent — Im-alized 
pain  and  tenderness  ami  eechyiuosi^. 
ILre^  m  in  other  fractures,  it  is  un- 
wise to  seek  too  strenuously  for  the 
sign  of  crepitation,  lest  a  greater  in- 
jury be  done  to  the  soft  parts  of  the 
liink 

In    compound    fractures    of    the 
'eniur,  such  as  <K'Cur  from  great  de- 

'ees  of  violence,  the  laceration  of 
file  soft  parts  is  of  varialde  extent, 
^t  rarely  hap|x*ns  that  the  femoral 
ery  or  vein  is  injured,  since  they 
are  not  in  sufficiently  close  ap|X)sition 
to  the  bone  to  lie  wounded,  except 
at  the  lower  end. 

The  examination   of   a    fracture 
ff    the    femur    should    In?   conducted 

ith  great  care  and  gentleness.  It 
18  customary  and  wise  to  postpone 
the  tlion)iigh  examination  until  such 
time  as  an  anestlietTc  can  l>e  given 
and  the  limb  placc-d  in  a  permanent 
dressing  of  one  or  other  character, 
rding  to   the   indications.      Tlie 

\f*8t  p4jsitive  and  im port ant  sign  in 
fracture  of  the  femur  is  the  shorten- 
ing, due  in  part  to  overriding  an<l  in 
part  to  the  angidar  displacfmient. 
This  is  determined  in  the  same  manner  as  when  exaniining  for  fracture  of  the 
neck  of  the  fenuir,  or  in  hip-joint  disease,  elsewhere  described  in  this  book,  in 
Vol.  I  and  in  Voh  IIL  Tlie  position  of  the  patient  and  the  care  with  which  the 
meaaurenient^  are  taken  are  highly  important  As  has  lieen  elsewhere  stated, 
the  examination  should  he  made  upon  a  flat,  hard  surface,  preferably  a  table, 
a  hard,  smootli  bed,  or  upon  the  floor.     The  entire  body  should  be  straight,  the 


Flo.  197* — Fractttre  nr  thi 
Femur.  Slight  Itttend  di-i 
York  Hospital  ooUection,) 
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limbs  in  the  saint*  relative  poi^itian  in  respect  to  tlio  j^lvir^,  and  tbc  jx-lvis 
itself  not  tilted.  Tlie  preeantions  used  in  making  the  iiiea^nrement^  have  been 
elsewhere  deseribed.  The  degree  of  shortening  fonnd  varies  greatly  in  different 
eases,  and  niiiy  be  anywhere  from  a  fraction  of  an  inch  to  several  incliea.  In 
transverse  fraetnres  such  as  occur  atnong  children,  it  tlie  h<my  fragments  are 
interkveked,  or  not  separateil  laternliy,  tlirre  may  be  Uttle  or  no  shortening, 
hnt  only  angular  deforinity.  It\  lunvever,  tlie  lateral  displacemrnt  is  sntfieient 
to  separate  the  broken  emls  there  will  lie  angular  deformity,  witli  ov^erriding. 
AJthongb  by  no  means  necessar^^  fur  a  diagnosis,  the  X-rays  are  exceedingly 


Fin*  198.- — ^Fiix\cTL^ftE  of  the  Sfiaft  nw  the  FEMnH;  TTnion  'wtth  AxGPXJkH  DEFOfUirTT. 
(Collection  of  Dr.  (\  L,  Oil'JS<m.) 

valnalJe  in  cases  of  fracture  of  tlio  shaft  of  the  fonmr  for  the  purpose  of 
determining  whether  the  fragmentj^  are  held  in  proper  position  by  tlie  a]iparatns 
applied,  and  this  will  often  furnish  the  surgeon  with  very  important  hints  as  to 
treatment.  Tt  is  to  be  l>orne  in  mind  that  there  in,  nothing  ahsohil^ely  regular 
about  tlie  direction  of  angidar  displacement  in  fraetnres  of  the  femur.     The 
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displacement  will  depend  to  a  very  great  extent  upon  the  direction  of  the 
line  of  fracture. 

In  frac'turet^  of  the  lower  tliird  the  eliannr^s  of  the  injnrv  Ijeemiiinfl:  com- 
pounded hy  tlie  projeotiuii  of  the  bnver  end  uf  the  up|x^r  fraguieiit  tlirough 
the  skin  are  greater  than  else- 
where.  Fractures  in  thii^  rc^ 
gion,  also,  are  more  apt  to  be 
ecunplicated  by  injury  of  ihe 
arterv  or  vein,  and  it  is  well 
in  every  instance  to  test  the 
piilf^tion  of  the  dorsal  is  pedis. 
In  the  very  rare  cases  of  in- 
complete fracture,  wljetlier  in 
children  or  in  adults,  the  si^ns 

overridini^  will  he  absent, 
though  angular  deform ity  is 
usual ly  present,  or  ntay  be 
made  to  appear  upon  luauipii- 
lation.  In  cases  of  doubt  the 
X-rays  are  the  most  certain 
iiieaiis  of  dia^tosis. 

The  trt^tiimvnt  of  fracture 
of  the  shaft  of  the  feutiir  is 
hnjMjrtant^  but  I  do  not  feel 
that  it  retpiires  attentiou  in  a 
work  on  diagnosis. 

The  prtjijnvsU  of  fracture 
of  the  shaft  of  the  feunir  is 
in  general  favorable  although 
it  must  always  l>e  regarded 
as  a  serious  injtiry,  and  if 
compounded      or      ass<x»iated 

wjtJi  extensive  laeeratir»n  of  the  soft  parts,  or  of  the  blood -vessels,  it  may  Ik.* 
%*ery  serious,  or  even  fatub  It  is  usually  imiHissible  t«i  prouiise  a  patient  with 
fracture  of  the  shaft  of  the  femnr  that  union  will  hdvc  place  without  short- 
ening. Such  iruiy  Im:*  the  case,  but  no  plan  has  as  yet  Ix^en  devised  by  sur- 
gfH>us  which  will  render  such  a  result  a  certainty,  A  shortening  which  may 
amount  to  from  half  to  one  inch  is  not  infrofjiiently  observed,  and  does  not, 
m  a  rule,  interfere  with  the  function  of  the  liiob. 


InTKI?CONI»YU>1D    FRArTlTRKS    OF    THE    FKMrU 

The  interenudvloid  fractures  of  the  feuuir  weur  fr<*iu  falls  upon  the  bnver 
of  the  bone,  as  the  result  of  which  it  is  supposed  that  a  fracture  of  the 


FltJ.  11*0.  — Fh  N<  n  if»  'tf  iMi-  Shoi  ' '^  rtn  )  ^  \tT  H  fN  A 
<*HiLr*;  I'Ntox  vvrm  Slight  <  )vniiHiuiN«.i,  'Sai/t  the 
ppricNsteal  bridgca*.      <  Author *s  coHtt^tioiK) 
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lower  portion  of  the  shaft  takes  place,  and  tliat  bj  a  eontinnanee  of  the  violence 
the  shaft  splits  tlie  lower  cm]  of  the  femur  in  two,  so  that  usually  a  Y-  or  T- 
shaped  fraetore  is  produrnl,  tliongli  the  main  fracture  of  the  sJmft  may  be  more 
or  less  triiiis\<'rse,    Tlir  sf|>aration  of  the  condyles  is  vertical  and  occurs  through 

the  intercondjloid  notch.  There  is  usually 
complete  scfmnition  of  the  eondyleSj  and 
they  may  be  forc't_*d  upward  on  eitlier  side 
of  fhe  wedge-shaped  lower  end  of  the  upper 
fragment.  Usually  the  condyles,  together  J 
\vir!i  the  lefT,  are  displaced  hackward.  The 
lunor  end  of  tlie  upper  frapiient  frequently 
euttTs  the  knee-joint,  and  the  condyles  may  ■ 
even  he  disphiced  so  far  upward  that  its 
sharp  point  prnjet^ts  tlirough  tlic  skim  The 
reco^^uition  of  tlie  fracture  is  usually  easy. 
The  deformity  is,  as  a  rule,  quite  marked, 
and  the  lower  end  of  the  ujiper  fragment 
cim  frequently  be  felt  projc^cting  under  the 
skin,  or  even  caught  tlierein.  Tlie  cimdvles 
can  be  grasped  and  moved  independently  of 
one  another  uihjii  the  lower  end  of  the  shaft. 
The  leg  follow^'  the  condyles. 

In  a  ease  upon  which  I  oix^rated  two 
vears  ago,  the  patient,  a  man  agetl  tliirty 
years,  had  l>een  at  work  at  the  top  uf  a 
rather  high  ladder  when  t!ie  supj>ort  gave 
way  and  be  fell  to  the  ground  striking  upon 
bis  flexed  left  kuee.  He  was  unable  to  use 
the  limb,  and  was  brought  to  the  luispitid 
by  the  ambulance.  The  knee  was  flexed  and 
greatly  swollen  and  the  leg  w^ith  the  com 
dyles  was  displnced  backward.  The  lower 
end  of  the  u]>per  frsigment  conbl  be  felt 
caught  in  the  skin  upon  the  anterior  aspe<.*t 
of  the  liudx  The  knee  was  greatly  swollen, 
and  measurement  with  a  pair  of  ealiiiers 
showed  that  the  transverse  distance  across 
the  condyles  was  greater  upon  the  injured  side.  Efforts  at  reduction  under 
anesthesia  failed,  so  that  I  made  a  cut  upon  the  front  of  the  Huib  and  found 
a  long  sharply  pointed  lower  fragment  which  lay  between  and  rather  widely 
separated  the  <H^ndyles,  pr-ojecting  into  the  knee-joint.  A  loose  fragment  of 
the  posterior  part  of  flie  shaft  abont  two  inches  long  and  half  an  inch  wide  was 
removed.     The  |>oiiit(^d  end  of  the  lower  fragment  was  sawn  squarely  across 


about  two  inches  above   its   lower  extremity,   the  condyles  %vere   drilled   and 


I 
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Butured  togetlicr  with  eat^Ht  mu]  Lrouglit  into  coiitHft  with  tli€*  gfjinii'ipd  em]  of 
tlio  i<*haft.  Till*  IiHib  was  put  rip  in  a  tixed  drcssiiiir,  the  knee  slightly  Hexed, 
uud  priuuirv  iiiiiuii  wius  (jhtained.  At  i»n\s(>nt,  two  yvnvfi  after  the  (ipt^ratiun, 
there  h  an  iueh  and  a  half  uf  measured  sh^^rtenin*^  ant!  Hexifiii  at  the  kaee-joint 
is  possible  to  an  angle  of  about  4*^.  The  patient,  liowever,  complains  of  some 
pain  when  xising  the  limb  eontiniioiiHlVy  and  has  not  returned  to  bis  work, 
nor  to  anv  particnlar  nernpation,  being  infliieneed  l>y  the  faet,  porbapSj  that  a 
suit  for  damages  is  jjending. 


Skpakation  of  ttie  Epipitysts 


Separation  of  the  lower  epiphysis  of  the  fennir  is  a  relatively  frequent  in- 
jury as  eom pared  with  sfmibir  aec^identi^  in  other  ]>artH  of  tlie  iHidy.  The  injury 
(XXMirs  up  to  the  twentieth  year  of  life,  and  is  nsmdly  eaused  by  great  degrees 
of  violence,  such  as  faJls  from  a  height,  or,  in  a  peculiarly  large  number  of  cases, 
as  noted  by  Stimson,  and  in  one  ease  of  my  ow*n  upon  which  I  operated  in  the 
Xew  York  Hosjdtal,  the  frac^tnres  tH^cnr  as  the  re8uU  of  getting  the  lind)  caught 
between  the  sp»kes  of  a  moving  wdieel.  A  few  cases  have  also  U%*n  reix)rted  as 
the  result  of  violence  to  the  legs  of  the  infant  during  the  ilelivery  of  breech 
presr*nfations.  Stimson  states  that  the  form  of  violence  usually  ac'ts  by  byper- 
extending  or  alidueting  the  knei*,  the  epiphysis  U'ing  thus  torn  away  from  tlic 
dtapliysia. 

The  fracture  rxv^urR  througli  tlie  epiphyseal  cnrfibige  nt  the  lower  enrl  of  tbo 
shafts  and  usually  ihe  ]>eriostciuu  *>f  the  shaft  is  ratiier  extensively  torn,  reuuain* 
ing  attached  Ixdow  to  the  epi|>bysis.  The  condyles  arc,  as  a  rule,  disjilatW 
forward  or  forward  and  tn  one  or  the  other  side.  Tht>  displacement  may  be 
only  partial  or,  on  the  otlier  band,  the  condyles  nuiy  ride  nprm  the  anterior 
surface  of  the  lower  end  of  the  shaft,  as  in  one  case  reported  by  Charles  ilc- 
Blimey  (Atmah  of  Siirffery^  March,  ISOG).  In  this  case  reduction  was  only 
accomplished  afler  incision^  a  periosteal  elevator  Udng  used  to  pry  the  con* 
(lylea  frt*c  froiu  the  sbiift.  In  my  own  case  the  patient  \vas  a  little  hoy,  aged 
nine  years.  The  injury  bad  teen  caused  by  the  child  Klij>ping  while  getting 
out  of  a  wagon,  so  that  his  leg  passed  tetween  two  of  the  spokes  of  the  wheel, 
which,  continuing  to  revolve,  produced  the  injury.  Efforts  to  reduce  the  anter- 
ior displacement  under  ether  failed,  and  T  reduced  it  by  an  open  operation, 
when  by  traction  with  a  bone  hook  and  dir€^t  pressure  the  fragment  was  re- 
placed, and  so  long  as  tlie  knee  w^as  kept  slightly  Hexed,  the  displacement 
did  not  tend  to  recur. 

The  displacement  may  in  some  cases  he  quite  complicated,  ao  that  the 
Condyles  are  rotated  upon  a  vertical  axis,  and  one  of  them  may  point  forward 
while  the  other  occupies  the  pi^pliteal  space.  In  other  cases  the  fractureil 
surface  may  he  directed  backward.  The  injury  is  a  s<-rious  one  from  many 
pcdnts  of  view.  Compression  or  laceration  of  the  |nipliteal  vessels  is  not  very 
rare,  and  interference  with  the  subsetjuent  growth  of  the  bone  is  common.    The 
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recognition  of  tlie  nature  of  the  injury  is  nsnally  simple,  nnless  snfficient  time 
has  elapsed  fur  tlte  ))rodiieti(in  of  great  swelling.  Jii  the  «*r(iinnry  form  of 
displaeenieut  the  upper  bonier  of  tlie  eonilyh^s  forms  a  projeeting  ridge  in  front, 
wluJe  tl»e  eontonr  of  the  lower  end  of  the  shaft  may  he  felt  and  identilied  in 
the  popliteal  spare  *>r  to  the  outer  or  inner  side.     If  the  fractured  surfaces  can 
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\n*  hroiight  into  eontat't  and  luovpd  one  upon  the  other,  the  eharaeiff  of  the  crep- 
itus in  auttieient  to  iii*lieate  the  nature  of  the  injury,  siuet^  it  is  sofi  anfl  not  lM3ny, 
unless  the  separation  is  eomplieated  hy  a  line  of  fraehire  tluvnigh  the  lower  end 
of  the  shaft,  sneli  that  a  bony  fragment  remains  attaelitjd  to  tlie  epiphysis. 
In  a  good  many  instances  the  injury  is  coinpoimd,  when  its  nature  will  be 
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leidflj  recognized  during  the  operative  measures  neeessarr  far  treatment 
Qpper  fragment  ojsiially  penetrates  the  skin  in  the  popliteal  space. 


The 


b 


FrACTUKE    of    a    StXGI^    COKDYI-E 

Fracture  of  a  single  condyle  of  the  fennir  is  a  rare  injiirv.  It  may  he 
prodtieed  either  by  direct  violence,  as  from  a  fall  npm  the  knee,  or  by  traction, 
as  when  the  knee  l>eing  Vent  to  one  side  the  lateral  ligament  tears  away  one  or 
other  condyle,  or  it  may  l>e  cause«l  by  the  direct  prei^sure  of  the  tibia  against 
the  condyle  on  the  side  toward  which  the  leg  is  bent  (Stims<3n).  The  injury  is 
attended  by  the  ordinary  fiig:ns  of  fracture,  pain,  tenderness,  Iosji  of  function, 
mobility^  defonnity,  and  crepitation,  and  in  the  ca^s  in  which  much  displace- 
menl  exists  the  diagnosis  is  very  simple.     In  some  cases,  however,  there  is  little 

■  or  no  displacement  since  the  condyle  remains  attached  to  the  tibia,  and  its  at- 
tachments to  the  femur  may  be  only  very  slightly  torn.  In  these  cases  as  in  all 
apparently  serious  injuries  in  the  vicinity  of  the  knee-joint,  the  X*rays  will 
clear  up  the  diagnosis.  In  the  eases  with  displacement,  the  condyle  may  be 
displaced  forward  or  backward,  or  directly  to  one  side.  In  the  first  two  groups 
the  deformity  at  the  knee-joint  and  the  position  of  the  leg  will  at  once  indicate 
a  serious  injury,  and  palpation  will  readily  make  out  the  present  of  a  displaced 

B  mass  of  bone  attached  to  the  tibia,  the  fractured  condyle.  Stims^ni  states'  that 
in  the  reported  cases  the  results  have  varied  greatly.  In  stmie  the  fraeture  has 
united  without  more  trouble  than  after  uo  ordinary  fracture  not  involving  a 

■  joint;  in  others  sup])uration  has  occurred  and  terminated  fatally.  The  treat- 
ment of  the  eonditirin  is  the  reduetinn  of  tlie  disphu'ciuent  by  Uianipuhitinu  of 
the  leg  and  of  the  fragment,  and  putting  it  up  in  a  fixed  dressing  in  such  a 
position  that  the  displacement  does  not  teiiil  to  recur.  Stimson  prefers  the 
position  of  extension  of  the  knee. 

rFor  the  general  characters  of  gunshot  wounds  the  reader  is  referred  to  Vol. 
I.  As  was  there  pointed  out,  great  differences  exist  in  the  gravity  of  gunshot 
wounds,  not  oidy  ncc^irding  to  the  character  of  the  Aveapon,  and  of  the  Imllet,  and 
of  the  range  at  which  it  is  tired,  but  also  when  the  missile  strikes  a  Imiuc,  accord- 
ing to  the  jx»rtion  of  the  bone  struck,  whether  the  spongy  extreuiitics  or  the 
hard  shafts  of  long  bones. 

Modern  military  rifle  bullets,  so  long  as  they  do  not  stroke  the  fciuur  or 
wound  important  vessels  or  ner%'es,  and  the  wounds  renuiiu  uuiufected,  produce 
injuries  of  very  slight  gravity,  which  tend  to  heal  by  first  intention*  Soft-nosed 
bullets  and  large  soft-lead  bullets,  fragments  of  shell,  or  bullets  already  deformed 
by  ricochet,  produce  injuries  of  the  soft  parts,  attended  by  a  greater  or  less 
laceration  of  tissue,  by  much  larger  wounds  of  entrance  and  exit,  and  by  a 
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far  greater  likelibood  of  infection  with  its  subsequent  dangers.  Small -ealil)e red 
rifle  bullets  which  penetrate  tlie  femoral  artery  may  l)e  followed  by  inmiediate 
death  from  hemorrliage,  or  by  a  traumatic  aneurism  witli  the  results  which 
have  elsewhere  been  described.  Arteriovenous  aneurism  is  also  possible,  as 
recorded  in  several  cases.  They  will  produce  the  ordinary  symptoms.  (See 
Aneurism.)  In  recent  wars  wounds  of  nerve  trunks  have  bcK^n  observed,  as 
elsewhere  stated,  and  the  most  frequent  nerve  injured  is  the  great  sciatic. 
Usually  but  a  portion  of  the  ner\'e  is  cut,  or  the  bullet  passes  through  the  middle 
of  the  nerve  trunk,  causing  a  small  perforation.  The  immediate  symptoms  are 
pain  and  partial  disturbances  of  motion,  and  sensation  in  the  area  supplied 
by  the  nerve.  There  is  a  tendency  in  some  of  the  cases  to  the  production  of  a 
neuritis.  As  already  mentioned  under  Gunshot  Wounds  of  the  Pelvis,  in 
modern  warfare  gunshot  wounds  of  the  thigh  may  occur,  which  enter  the 
outside  of  the  tliigh  near  the  knee  and  pass  upward,  emerging  through 
the  buttock,  having  passed  through  the  pelvis.  The  gravity  of  these  injuries 
will,  of  course,  depend  upon  whether  they  strike  bones  or  other  important 
structures.  The  mere  passage  of  the  bullet  through  a  long  track  in  the  soft 
parts  does  not  apparently  add  to  the  gravity  of  the  injury. 

Gunshot  Wounds  of  the  Femur 

Gunshot  wounds  of  the  femur  have  been  frequent  in  all  recent  wars,  and 
on  account  of  their  severity,  and  the  large  mortality  following  these  injuries 
and  the  difficulty  of  treating  them  properly  upon  the  field  of  battle,  or  in  field 
hospitals,  they  have  always  l)een  extremely  interesting  to  surgeons.  The  follow- 
ing statistics  in  regard  to  gunshot  fractures  of  the  femur  are  quoted  from 
Scudder : * 

The  operative  mortality  following  compound  or  open  fractures  of  the  femur 
during  the  Crimean  War  was  about  73  per  cent.  During  the  American  War  it  was 
about  53  per  cent.  During  the  Franco-German  War  it  was  G5  per  cent  among  the 
Germans  and  90  per  cent  among  the  French.  The  conservative  mortality — i.  e.,  in 
the  unoperated  cases — was  under  these  same  conditions:  Crimean  War,  72  per  cent; 
American  War,  49  per  cent;  Franco-German  War:  German,  28  per  cent;  French, 
9  per  cent. 

In  the  war  with  Spain  in  Cuba  the  general  mortality  of  operated  and  non- 
operated  cases  was  only  about  ten  per  cent,  and  in  the  war  between  the  Russians 
and  the  Japanese  it  was  even  less  than  that.  Makins's  "  Surgical  Experiences 
in  South  Africa,"  in  a  comment  upon  the  results  of  gunshot  fractures  of  the 
femur,  says: 

As  regards  mortality,  fractures  in  the  upper  third  of  the  bone  proved  one  of 
the  most  formidable  injuries  which  came  under  treatment.  Suppuration  was  com- 
mon, at  least  sixty  per  cent  of  the  wounds  becoming  infected.     This  depended  on 

*  "  The  Treatment  of  Fractures,"  by  Charles  L.  Scudder,  sixth  edition,  p.  520. 
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several  reasons,  ofk-n  inseparalrle  from  tlie  injuries  or  from  their  treatment  in  field 
bospitale,  such  as  (1)  the  exit  wound  being  situated  in  the  dangerous  region  of 
the  thigh;  (2)  ineffeetive  dressing  and  fixation;  {I])  the  imfmssibiiily  of  insuring 
primary  cleansing  and  rcnuival  of  detached  fragojents  of  hone;  (4)  the  necessity 
of  the  early  transport  of  patients  to  the  stationary  or  base  h<»gpitals,  often  for  great 
distances;  (o)  the  com  para  lively  long  p^■riod  tliut  often  had  to  elapse  before  the 
opportunity  of  doing  the  first  etiicient  dressing  arrived.  Fractures  in  the  niiddie 
and  lower  thirds  of  the  bone  were  more  easy  to  treat  successfully,  hut  these  also 
addeil  to  the  list  both  of  amputation  and  fatalities.  Punctured  fractures  of  the 
lower  articular  extremity  wrre  usually  of  little  importancCj  as  they  progressed  with- 
out exception,  as  far  as  my  experience  went,  favorably, 

I  These  resnits  are  in  aei-nrd  with  tlie  general  experience  of  the  effects  of 
small  caliber  liigh-powered  bnllets  npon  the  long  hones,  irpon  the  spongy  ex* 
treniities  of  such  bones  the  bullet,  as  a  rnle,  makes  either  a  clean  perforation 
or  hut  little  eoniniiiiution,  and  if  the  wound  is  at  once  protected  by  an  ocrhisive 
dressiiigj  and  the  patient  is  not  moved  about  until  the  limb  is  properly  ini- 
nioliilized,  the  injuries  heal  witli  extranrdinarily  little  reac^tiou,  evr-n  when  they 

I  pass  tbrougli  the  knee-joint,  as  has  been  observed  in  a  numl>cr  of  eases  during 
recent  wars.  If,  on  the  other  hand,  the  hnllet,  while  nuwing  at  high  velocity, 
strikes  the  hard  shaft  of  the  hone,  it  will  pnlverize  the  |>ortii>n  of  the  shaft  struck 
and  will  cause  fissures  running  up  and  down  for  considerable  distances.  As 
was  pointed  out  when  speaking  of  gunshot  wounds  of  the  humerus,  if  the  bullet 
is  moving  at  a  slightly  diminished  velocity  the  fissures  will  nsnallv  be  more 
extensive^  and  pass  for  gi'cater  distances  up  and  down  the  shaft  and  the  separated 
fragments  at  the  point  of  im|]aet  will  Ix?  larger.  In  both  these  groups  the 
H  degree  of  laceration  and  destruction  of  the  soft  parts  is  often  extn^me,  Idood- 
Ve^sfds,  nerves,  and  nuisi-Ifs  being  extensively  tt»rn  hv  tlie  small  Imuic  fragments 
or  somelimes  by  the  liullet  itself.  In  the  diagnosis  t>f  tfiese  fractures,  it  is  to 
lie  bonie  in  miiid  tliat  the  injury  to  the  soft  parts  is  often  more  important  than 

I  the  injury  to  the  bf»n€%  and  tluit  such  injuries  may  be  very  extensive  of  the 
dee|ic*r  structures,  tlK»ugh  the  wounds  of  entrance  and  even  of  exit  may  lie  c|uito 
snialL  The  situation  of  the  Ijidlet  if  lodged,  the  direction  and  extent  of  tho 
lines  of  fracture,  and  the  degree  of  comiuinution  can  lie  Iw^st  appreciated  by 
means  of  an  X-ray  exanunation,  if  snch  lie  praeticai*k\  Lodgment  of  the  pro- 
jectile, or  of  a  lifyvt'um  of  it,  is  luore  apt  to  txY'ur  from  woumls  made  by  gra|>e- 
Ishotp  by  fragments  of  shell,  or  by  bullets  which  have  lost  a  portion  of  their 
velo<_dty  by  rif*ochet, 
Ttje  prognosis  is^  to  an  enormous  extent,  de|iendent  upon  whether  or  not 
the  woimd  remains  aseptic.  In  a  large  proportion  of  cases  the  amount  of  shock 
following  gimshof  fractures  of  the  femur  is  v^ery  nuirked,  and  where  extensive 
^  comminution  exists  the  mobility  is  great;  tlie  liudi  upon  |)alpatioii  may  seem  to 
H  coii9]9t  of  a  mere  l)ag  of  Iw^nei^.  It  was  noticed  hy  Makins  that  immediately 
following  the  injury  all  the  muscles  of  the  limh  were  paralyzed,  so  that  there 
was  little  or  no  ten<lency  to  the  production  of  shortening*  though  much  com- 
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minution  had  occurred.  After  a  few  days,  when  the  muscles  recovered  their 
tone,  the  shortening  in  some  cases  became  very  marked  indeed.  In  the  treat- 
ment of  these  fractures  the  most  important  element  is  the  avoidance  of  infec- 
tion, test  accomplished,  under  the  difficult  conditions  of  the  battlefield,  by  an 
occlusive  dressing.  The  longer  the  transport  of  the  patient  can  be  delayed,  and 
the  less  the  wounded  limb  is  moved  about,  the  better.  The  ideal  treatment,  as 
suggested  by  Sir  William  MacCormac,  of  such  cases  would  be  to  erect  a  tent 
over  the  wounded  man  and  not  transport  him  at  all.  If  transportation  is 
necessary,  both  thighs  should  be  immobilized  by  long  side  splints  extending 
from  the  axilla  to  below  the  feet,  and  additional  fixation  may  be  secured  by 
other  splints  laterally  and  posteriorly,  or  by  plaster  of  Paris,  if  such  is  at  hand. 
(See  also,  appendix.) 


CHAPTER   XX 


DISEASES   OF   THE  TUKJH 


AireURISMS  OF  THE  THIGH 


I 


I 


In  n  former  eliapter  %ve  have  describetl  thf  aiieiirisnis  of  tlie  groin,  and  shall 
bpre  speak  of  aneurisms  uf  the  supertieial  feiiiaral — femoral  aiieiirism,  A 
large  prop<jrtion  of  the  aneurisms  of  the  femoral  are  of  traumatic  origin, 
though  the  ordinary  causes  of  aneurism^  syphiliSj  alcoholism,  arteriosclerosis 
from  any  cause,  are  res|x>nsible  fnr  a  certain  proportion  of  the  cases.  While 
the  aneurism  is  usually'  solitary,  several  aneurisms  have  been  observed  iu  the 
course  of  the  artery  in  the  same  ease.  The  aneurism  may  develop  on  the  main 
trunk  or  occasionally  upon  the  profunda.  The  relative  frcipiency  of  femoral 
aneurism  as  compared  with  popliteal  aneurism  is  about  1  to  4,  popliteal 
aneurism  being  thus  much  more  frequent*  In  Crisp's  statistics  there  were 
G6  cases  of  femoral  aueurisui,  and  of  these  21  were  classed  as  femoral  or 
fern oro-]M>pli tea  1 ;  22  were  said  to  have  been  in  the  groin^  4  near  the  groin, 
and  li>  in  tlie  upjier  third.  It  will  thus  be  seen  that  the  upper  portion  of  the 
vessel  is  more  f refluent  ly  affected  than  the  lower  part,  probably  on  account  of 
its  more  sui)erficial  jKJsition  being  thus  more  exposed  to  injury  and  over  this 
area  also  to  stretching.  Aneurisms  developing  in  the  supertieial  femoral  at  or 
near  the  ajK^x  of  Scarpa's  triangle  are  ordinarily  globular  iu  shape.  Those 
which  are  farther  down  cannot  so  readily  expand,  and  are  flattened  to  a  greater 
or  less  extent. 

Symptoms. — The  symptoms  during  the  early  stages  of  femoral  aneurism  are 
slight  Usually  the  patient's  attention  is  attracted  to  the  tumor  in  the  course 
of  the  artery  by  pain  or  by  paresthesia^  along  the  inner  side  of  the  thigh  and  leg. 
Edema  of  the  extremity  may  develop,  tliough  it  is  far  less  common  than  is  the 
ease  with  popliteal  aneurism.  The  tumor  itself  gives  the  ordinary  signs  of 
aneurism,  elsewhere  described,  and  tlie  posterior  tibial  pulse  felt  behind  the 
inner  malleolus  is  felt  weakened  or  delayed  up>n  the  affected  side.  The 
sphygmographic  tracing  is  usually  characteristic.  Tt  is  at  times  difficult  to 
distinguish  Ix'tween  an  aneurism  of  the  femoral  and  one  of  its  profunda  branch. 
If  the  aneurism  is  situated  upon  the  main  arterial  trunk,  changes  in  the  pulse 
should  be  observed  in  the  vessels  below,  and  such  would  probably  suffice  for  a 
diagnosis,  although  in  the  reported  cases  the  mistake  has  nearly  always  been 
made  of  supposing  that  the  aneurism  of  the  profunda  was  on  the  main  vessel. 
Ck>ld  abscesses  or  other  cystic  masses  overlving  the  femoral  artery  receive  a 
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transmitted  pulsation,  so  that  in  some  instances  an  aneurism  has  been  mistaken 
for  an  abscess  or  vire  vrrsa.  The  course  of  the  disease  is  toward  final  rupture 
and  death. 

Arteriovenous  Aneurism. — Arteriovenous  aneurism  is  occasionally  observed 
as  the  result  of  injury  in  the  thigh.  There  will  be  the  history  of  a  stab  or 
punctured  wound,  or  otlier  characteristic  accident,  and  the  development  of  the 
signs  of  arteriovenous  aneurism.     (See  Vol.  I.) 

VARICOSE  VEINS  OF  THE  THIGH 

Although  more  common  in  the  veins  of  the  leg,  a  varicose  condition  of  the 
veins  of  the  thigh,  notably  of  the  internal  saphenous  vein,  is  sufficiently  common. 
The  greatest  dilatation  in  the  vein  is  usually  just  as  it  enters  the  cribriform  fascia 
to  join  the  femoral  vein,  though  the  vein  may  be  dilated  throughout  its  length. 
The  signs  of  varicose  veins  of  the  thigh  are  perfectly  characteristic.  The  enlarged 
and  dilated  vein  can  be  seen  and  felt  beneath  the  skin.  Opposite  the  saphenous 
opening  a  very  considerable  swelling  may  be  formed  which  may  give  an  impidse 
on  coughing,  and  wliich  may  be  mistaken  for  a  femoral  hernia.  For  the  dif- 
ferential diagnosis  Ix^tween  these  conditions  see  Hernia,  Vol.  11.  A  wound  or 
rupture  of  a  varicose  sa])henous  vein  may,  in  the  absence  of  proper  treatment, 
be  a  very  serious  accident  indeed.  Dangerous  and  even  fatal  bleeding  has 
occurred  under  such  circumstances.  The  recognition  of  the  condition  is,  of 
course,  entirely  simple  upon  inspection. 

LYMPHANGIECTASIS,  LYMPHADENOCELE  OF  THE  GROIN, 
ELEPHANTIASIS 

We  have  elsewhere  spoken  of  the  effects  of  lymphatic  obstruction  in  the 
groin,  the  result  of  removal  of  the  lymph  nodes  of  this  region,  and  of  those 
cases  due  to  obstruction  of  the  lymph  vessels  in  cases  of  filariasis.  By  the 
terms  lymphangioma  and  lymphangiectasis  we  ordinarily  understand  a  dilata- 
tion of  the  lymphatic  vessels  held  within  a  connective-tissue  framework,  and  by 
the  name  lymphadenocele  w-e  designate  a  similar  affection  of  the  lymph  nodes. 
Such  conditions  are  observed  in  the  thigh  with  moderate  frequency.  For  their 
pathology  the  reader  is  referred  to  Vol  I,  under  Tumors.  The  nonparasitic 
cases  of  lymphangioma  produce  in  the  lower  extremity  extraordinary  deformi- 
ties. (See  Fig.  203.)  In  the  majority  of  instances  we  are  not  able  to  deter- 
mine the  cause  in  the  individual  case,  when  obstruction,  due  to  filariasis,  the 
pressure  of  tumors,  and  the  removal  of  the  lymph  nodes  can  be  excluded.  The 
diagnosis  of  the  presence  of  the  condition  is  readily  made  upon  inspection.  The 
only  cases  of  this  general  description  in  which  any  difficulty  of  diagnosis  is  likely 
to  exist  are  the  lymphadenoceles.  The  true  nature  of  the  mass  is  often  missed 
until  it  is  operated  upon.  It  presents  as  a  more  or  less  circumscribed  or  diffuse, 
harder  or  softer  mass  in  the  groin.     Dilated  lymph  vessels  leading  to  the  tumor 
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are  sonietiiiies  oliservedj  and  tlie  conditinn  may  !>c  bilaterah  Aecordin^  to 
Dowd  (''  Aiiierieati  Practit^^^  nf  Surgery/-  VoL  11,  page  577),  lympbadmcxTle  of 
the  groin  lias  been  mistaken  f<jr 
a  venereal  biibo,  an  omental 
hernia,  a  cold  abscess,  a  lipo 
ma,  a  venous  erectile  tinuor, 
or  a  dec*p-seated  lyuipliangi- 
oma*  Dowd  states  that  Ash- 
ford  found  that  in  many  of 
the  cases  wbicli  he  saw  among 
stddiers  tlie  condition  was  be- 
lieved to  be  a  venereal  bubo, 
A  careful  study  of  the  case,  its 
exfrc^mely  chronic  character, 
and  its  merely  sHjM:*rfii'ial  re- 
semblance to  the  comlitions 
above  noted  should  enable  the 
eurgcfin  to  make  a  prohal>le 
diagnosis.  Incij^ion  and  extir- 
pation of  the  mass,  together 
with  pathological  stvidy  of  the 
removed  tissues,  would  make 
the  diagnosis  (piite  clear. 

MYOSITIS  OSSIFICANS  OF 
THE  MUSCLES  OF  THE 
THIGH 

The  mus4.des  c»f  the  thigh 
are  a  favorite  localization  fur 
the  format if>n  of  bony  or  cal- 
careous nodules  and  plates  re- 
sulting, as  a  rule,  from  oft- 
repeated  tranmatism.  While 
the  adductors  are  most  often 
the  seat  of  tliese  bony  growths, 
other  muscles  of  the  thigh— 

the  extensors,  and  sometimes  the  fle/xors — may  Ix^  invrdved.  (See  Fig.  11J4, ) 
The  affection  is  most  often  observed  among  cavalrymen,  who  are  obliged  to  ride 
much,  and  who  hold  the  thigh  firmly  against  the  saddle.  As  the  result  of  the 
repeated  mechanical  insnits,  iIktc  may  develop  more  or  less  massive  nodules 
or  pla<|ues  in  the  museh»s  r>r  in  their  tendims. 

The  rc*c< Ignition  of  the  condition  is  simple*  Upon  paljiatiim  the  hard  mass 
is  readily  felt  and  may  be  demonstrateil  easily  by  an  X*ray  picture.  If  the 
bony  nodules  are  situated  in  the  muscular  IjcIIv  tbey  will  be  movable^  if  in 


1  iu.   2<}3. — Klkphantiamis  of    IVn 
cauac.  (Kindneaa  of  Dr.  F.  G.  Beck, 
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the  tendons  close  to  the  bone  they  will  be  less  so,  or  if,  as  in  the  ease  shown  in 
Fig.  194,  they  are  attached  to  the  femur,  they  will  be  immovable.  If  in  such 
a  case  as  is  figured  in  the  text  a  fracture  of  this  bony  growth  took  place,  it 
would  surely  puzzle  the  examiner  until  an  X-ray  picture  had  demonstrated  the 
condition. 

SCIATICA 

Sciatica,  or  neuralgia  of  the  great  sciatic  nerve,  while  not  distinctly  a  sur- 
gical condition,  is  sometimes  treated  and  cured  by  surgical  means,  and,  more- 
over, sciatic  neuralgia  occurs  as  a  symptom  in  several  conditions  which  are 
distinctly  of  a  surgical  character.  The  disease  is  a  very  common  one.  It  affects 
males  more  often  than  females,  and  as  a  pure  neuralgia  is  most  frequent  in 
men,  and  during  middle  age.  The  disease  may  be  due  to  a  great  variety  of 
causes,  among  which  may  be  mentioned  injuries  of  the  trunk  of  the  nerve,  as 
contusions,  more  rarely  open  wounds,  whether  stab  or  gunshot.  It  may  also 
occur  as  the  result  of  violent  muscular  strains  which  stretch  the  nerve  imduly. 
It  is  occasionally  seen  as  an  occupation  affection  among  those  whose  work 
requires  that  they  should  remain  for  a  long  time  in  a  squatting  attitude. 
Sciatica  may,  as  the  result  of  pressure,  complicate  many  intrapelvic  conditions. 
Tumors,  inflammatory  exudates,  either  connected  with  the  pelvic  organs  of 
the  female  or  due  to  disease  of  the  pelvic  bones,  may  all  be  accompanied  by  pain 
in  the  course  of  the  sciatic  nerve.  It  is  often  observed  as  a  symptom  in  condi- 
tions of  congestion  of  the  portal  system,  whether  due  to  cirrhosis  of  the  liver 
or  to  malignant  disease  within  the  abdominal  cavity,  etc.  Pain  in  the  course 
of  the  nerve  is  also  present  in  some  cases  of  extensive  varicose  veins  of  the  lower 
extremity. 

As  a  pure  neuralgia,  sciatica  may  be  caused  by  various  toxemias,  among 
which  may  be  mentioned  alcoholism,  and  it  is  believed  also  gout  and  rheuma- 
tism. In  the  multiple  neuritis  due  to  chronic  alcoholism  the  sciatic  nerve  is 
often  the  seat  of  pain.  It  is  not  always  possible  to  distinguish  between  those 
cases  which  are  pure  neuralgias  and  those  which  are  the  result  of  an  acutal 
inflammation  of  the  nerve.  The  longer  the  disease  remains,  in  spite  of  treatment, 
the  more  likely  is  it  due  to  an  organic  cause.  Starr  states  ^  that,  "  in  all 
the  cases  in  which  the  autopsy  has  been  obtained,  an  interstitial  neuritis  with 
congestion  of  the  vessels,  hemorrhages  into  the  sheath,  secondary  degeneration 
of  the  nerve  fibers  have  heen  found."  In  a  large  proportion  of  cases,  however, 
the  duration  of  the  disease  is  so  short  and  is  characterized  by  such  sudden  inter- 
missions that  the  presence  of  organic  changes  in  the  nerve  is  improbable. 

Symptoms. — The  symptoms  of  sciatica  are  pain  in  the  course  of  the  sciatic 
nerve,  and  in  some  cases  in  its  cutaneous  distribution.  In  most  instances  the 
pain  is  a  deep-seated  one,  not  referred  to  the  shin,  and  is  most  intense  along 
the  back  of  the  thigh  and  at  the  jioint  of  emergence  of  the  main  trunk  from 

*  Starr,  *'  Organic  Nervous  Diseases,"  first  edition,  p.  93. 


the  pelvis.  The  pain  may  ht*  liuiittHl  to  the  course  of  the  nerve  as  far  down  a.^  the 
knee^  or,  in  other  cases,  it  will  be  referred  to  ihe  sciatic  distribution  in  the  leg 
and  foot  In  addition  to  the  pain,  the  nerve  is  tender  on  pressnrcy  especially 
at  those  points  where  it  may  he  eompresHed  against  firm  underlying  structures, 
as  at  the  sciatic  notch  op|>osite  tlie  gluteal  furrow,  hetweeii  the  trochanter  and 
the  twberosity  of  Mie  ischinni*  If  I  lie  en  fire  distribution  of  the  nerve  is  involved, 
there  may  l>e  tcnd(*rness  on  pressure  also  <wer  tlie  neck  of  the  fihula  nnd  heliind 
tlie  inner  nialleohis.  There  is  nsiially  tenderness  throughout  the  course  of  the 
nerve  U])on  deep  pressure  along  the  back  of  the  thigh.  The  pain  is  rendered 
nuicli  worse  by  flexion  of  the  tlii^^h  on  the  pelvis,  tlie  knee  iM'ing  extended.  Tho 
pain  is  sometimes  coiistanl,  sometimes  reiuittent,  but  there  are  in  most  instance's 
acute  attacks  of  sudden  st*vere  juiin  in  additiiin.  In  some  eases  the  pain  comes  on 
elowly  and  gradual ly^  and  l)econies  worse  and  worse  for  a  number  of  days.  In 
others  the  acute,  sudden  attacks  of  pain  are  more  marked,  the  patient  being 
fairly  comfortalile  in  the  intervals.  In  severe  cases  tiie  patient  may  lie  quite 
incapacitated  for  work,  or  may  he  confined  to  the  house  or  even  to  his  bed.  If 
the  pain  is  severe,  the  patient  will  limp  while  walking  and  will  hold  the  thigh 
quite  stiJfly.  The  body  is  \x?nt  toward  the  sound  side  instinctively  in  orfler  that 
the  weight  of  the  trunk  may  not  fall  n|>on  the  affected  limb.  In  chronic  cases 
there  may  he  quite  a  marked  habitual  deformity.  The  position  is  thus  described 
by  Starr:  * 

In  sciatica  the  thigh  is  somewhat  additcted,  the  fold  of  the  buttock  is  depressed, 
and  the  knee  is  slightly  flexed,  even  when  standing  in  an  upright  position.  The 
entire  spine  is  somewhat  deflcctetl  with  the  convexity  toward  the  afFt^tt^l  side.  This 
is  due  to  an  instinctive  elTort  to  su]>j)ort  the  weight  on  the  well  limb.  There  is 
sometimes  a  slight  wasting  of  muscles  in  tbe  limb. 

Differential  Diagnosis. — The  differeniial  diagnf^sis  of  s<Matica  is  rather  im- 
portant for  ilie  surgeon,  since  a  numlier  of  c<mditions  of  a  more  serious  char- 
acter may  I>e  accompanied  by  pain  in  the  course  of  this  nerve.  It  may  be 
distinguislied  from  sacrfniliac  disease  by  the  fact  that  in  sciatica  crowding  of 
the  |>elvic  hemes  trtgetber  df>es  not  increase  the  pain.  The  pain  of  hip  joint 
disease  is  usually  referred  to  the  inner  aspect  of  the  thigh  and  knee-joint  in 
the  distribution  of  the  oliturator  nerve;  not  in  the  course  of  the  sciatic,  nor  is 
the  sciatic  nerve  noeessarily  tender  in  inflammations  of  the  hij:»-joint*  The 
affections  of  the  cord  and  of  the  eauda  equina,  whether  inflanuiiatory  or  due 
to  the  pressure  of  tumors^  are,  as  a  rule,  bilateral.  Sciatica  may  be  so,  but  this 
lis  exception  ah  I  have  seen  one  such  case,  which  I  cured  by  stretching  both 
viatic  nerves  through  incisions. 

The  serious  atTwtions  of  the  cord  and  cauda  are  attended  by  disturbances 
^f  sensation  in  the  distribution  of  the  nerve,  anesthesia,  etc.,  and  in  many  cases 
lls<i  there  will  Ik^  jiaralyses  of  muscles,  or  of  groups  oi  mus4:'lrs,  sometimes  dis- 


*  Starr,  he.  cit.,  p,  95. 
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tiirbances  of  the  functions  of  the  bladder  and  rectum.  It  is  always  important 
to  eliminate  locomotor  ataxia  when  a  patient  comes  complaining  of  pain  in  the 
course  of  the  sciatic  nerve,  since,  although  the  pains  of  locomotor  ataxia  are 
more  commonly  felt  in  the  distribution  of  the  nerves  upon  the  front  of  the  thigh, 
sciatica  is  sometimes  an  early  and  severe  symptom.  The  loss  of  knee-jerks, 
the  pupillary  changes,  and  the  areas  of  anesthesia,  or  blunting  of  sensibility 
regularly  observed  in  IcK'ouiotor  ataxia,  are  absent  in  sciatica.  As  stated,  the 
more  j)ersistent  the  condition,  the  more  likely  is  it  due  to  an  organic  cause. 
A  great  many  methods  of  treatment  have  been  tried  in  sciatica.  In  my  own 
ex|xjrience,  baking  of  the  limb,  application  of  the  actual  cautery  along  the  course 
of  the  nerve,  and,  in  the  most  obstinate  cases,  exposing  the  nerve  in  an  incision, 
stretching  and  liberating  the  adhesions  which  are  often  found  at  the  point 
where  the  nerve  emerges  from  the  sciatic  notch,  have  been  most  successful. 
Stretching,  however,  failed  entirely  in  one  case. 

BLASTOMYCOSIS 

A  description  of  this  conditicm  was  inadvertently  omitted  from  Vol.  I  of 
this  work,  and  since  in  the  case  figured  in  the  text,  through  the  kindness  of 
Dr.  George  Woolsey,  the  lesions  were  situated  upon  the  skin  of  the  thighs  and 
buttocks,  it  may  well  be  briefly  described  in  this  place.  Blastomycosis,  some- 
times spoken  of  as  blastomycetic  dermatitis,  psorospenniasis,  and  saccharo- 
mycosis,  is  a  comparatively  rare  disease,  caused  by  the  growth  in  the  tissues  of 
a  yeast  fungus.  Probably  several  varieties  of  these  fungi  are  capable  of  produc- 
ing similar  lesions.  In  man,  the  disease  may  infect  the  integument  as  a  chronic 
inflammatory  process,  or  in  a  few  cases  it  has  given  rise  to  tumors  in  the  in- 
ternal organs,  and  in  one  case,  reported  by  G.  Brewer,  tumors  resembling  some- 
what sarcomata,  situated  in  the  spine.  The  lesion  produced  upon  the  skin  is  a 
chronic  inflammation,  accompanied  by  the  formation  of  granulation  tissue,  and 
attended  by  superficial  suppuration.  It  is  quite  important  to  recognize  the 
condition  in  order  that  it  may  be  differentiated  from  tuberculosis  of  the  skin 
(Tuberculosis  Verrucosa  Cutis,  see  Vol.  I),  from  some  of  the  forms  of  epi- 
thelioma, and  from  the  later  lesions  of  syphilis.  This  differentiation  can  be 
made  by  the  recognition  under  the  microscope  of  the  characteristic  fungi.  The 
lesions  upon  the  skin  are  in  the  nature  of  a  papillary  dermatitis  with  the  forma- 
tion of  minute  abscesses,  which,  beginning  as  a  small  papule,  soon  takes  on  a 
pustular  character  and  tends  to  spread  continuously  over  the  surface,  and  to 
produce  by  inoculation  other  similar  foci  in  the  vicinity  or  on  distant  parts  of 
the  body.  The  lesion  is  slightly  elevated,  soon  becomes  covered  with  a  crust, 
and  progresses  slowly  until  a  large  area  or  areas  of  skin  may  be  involved. 
When  the  scab  is  removed  the  surface  of  the  lesion  has  a  warty  appearance,  is 
soft,  somewhat  elevat(Ml,  and  shows  scattered  minute  abscesses.  The  border  of 
the  lesion  exhibits  the  characters  of  a  chrcmic  inflammation,  the  skin  is  dark  red, 
and  the  redness  and  infiltration  end  abruptly  in  the  healthy  surrounding  in- 
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teguiuenL     Upon  stpteezing  the  inliltrated  parts,  little  drops  of  niiieo-piis  may 
be  made  to  exude  from  tlie  abscesses. 

The  diafpimis  must  be  made  microscopieally,  cither  by  lindinir  ilie  fungi  in 
the  pns,  iir  after  exeision  of  tlif  lesifm,  in  the  tissiieg.  When  the  pus  is  exniuiued 
under  the  mieroscope  the  fnngi  are  found  free;  when  sections  of  tisniie  are  used 


Fio.  20L — ^BLAATi>»nrccj«ia  or  thb  Tkioh  ani>  Bitttocks,  Duration  of  the  ciinvtim*  t  ■  i  •  irs.  Ri?- 
curred  three  monthn  after  opprativi?  removal.  In  addition  to  the  acMvp  lr.*!ionM,  tlti*  H('i^^^,  of  fnninT 
opemtiunj^^  muy  b€*  s*m^ii.  The  ca?w  improved  under  the  uae  of  iodid  of  potai*,sihini  iiitt-maUy.  ( Kind- 
ness of  Dr.  Goorge  ^\\Milr*i*y,) 


for  diagnosis  the  fnn^i  will  be  found  ehiefly  in  the  ginnt  eells^  wliieh  are 
abundant,  and  oeeiir  in  this  as  in  other  proliferating  skin  lesions.  In  exjunin- 
iug  the  pus  a  drop  of  it  is  ploeed  ujion  a  mieroseope  sjide  and  to  it  is  aihted  a 
thirty-per-eent  solution  of  sodium  hydrate.  Fpon  this  is  placed  a  eover  glass, 
and  the  specimen  is  examined  witliont  staining.  The  fungi  appear  as  rounded, 
double  contoured ,  highly  refractive  bodies,  which  luetisure  from  7  to  20  fi. 
They  may  be  seen  in  groups*,  or  in  pairs,  or  singly  in  the  microscopic  field. 
So  long  as  tlie  disease  is  enn lined  to  the  integument,  I  lie  general  health  does  not 
appear  to  suffer  materially,  hut  if  the  organism  invades  the  lungs  or  other 
internal  organs  the  condition  is  serious  and  often  fatal.  The  disease  shows  a 
peculiar  tendency  to  recur  after  operative  removal ,  In  the  case  showTi  in  Fig* 
204  the  scars  of  former  o|x*rations  are  readily  seen.  The  patient  was  a  negro 
man  wd»o  had  suffered  from  tlie  disease  for  a  nnml>er  of  years. 

The  treatment  of  blastomycosis  is  partly  operative  and  partly  medical. 
Large  doses  of  iodJd  of  potassium  up  to  r»On  grains  a  day  have  Iwen  successfnl. 
Bevan  recommended,  and  used  with  good  results,  sulphate  of  copi>er  l>oth  ex- 


460  DISEASES   OF  THE   THIGH 

ternally  as  a  wash  in  a  one-per-cent  solution,  and  internally  in  doses  from  one 
quarter  to  one  half  a  grain  three  times  a  day.  The  condition  belongs  more 
properly  to  diseases  of  the  skin,  and  yet  it  will  occasionally  come  under  the 
observation  of  the  general  surgeon  and  he  should  be  able  to  recognize  it.  When 
the  fungus  develops  in  the  deeper  structures  it  may  give  rise  to  subcutaneous 
nodules,  or  deeix^r  placed  tumors  having  the  gross  appearances  of  a  myxo- 
sarcoma. 

ACUTE  OSTEOMYELITIS  OF  THE  FEMUR 

Acute  osteomyelitis  of  the  femur  occurs  in  about  forty  per  cent  of  the  cases 
of  acute  osteomyelitis  of  the  long  bones.  In  other  words,  the  femur  is  a  fre- 
quent localization  for  this  disease.  The  part  most  often  affected  primarily  is 
the  lower  portion  of  the  shaft,  whence  the  infection  spreads  upward  and  down- 
ward. For  the  pathology  and  course  of  the  disease  in  general  the  reader  is 
referred  to  acute  osteomyelitis,  Vol.  I.  When  the  disease  is  localized  in  the 
femur,  the  general  septic  symptoms  are  apt  to  be  severe.  The  disease  begins 
here,  as  elsewhere,  with  the  sudden  onset  of  fever,  also  with  chills,  and  is  char- 
acterized by  the  presence  of  acute  and  agonizing  pain  referred  to  the  affected 
thigh.  In  the  cases  which  survive  the  general  septic  process,  the  whole  limb 
rapidly  swells,  the  subcutaneous  veins  are  dilated,  and  here,  as  elsewhere,  red- 
ness of  the  skin  is  usually  absent.  Swelling  may,  however,  be  delayed,  and  hence 
arise  errors  in  diagnosis.  The  limb  is  powerless ;  the  slightest  movement  causes 
a  marked  increase  of  pain  unless  the  mental  condition  of  the  patient  be  so  dulled 
that  he  does  not  react  to  ordinary  stimuli.  In  former  days  the  condition  was 
frequently  confounded  with  typhoid  fever.  At  present  the  leucocyte  count 
affords  valuable  aid  in  diagnosis.  Perforation  of  the  periosteum  occurs  after 
a  variable  period,  depending  upon  the  intensity  of  the  infection.  In  the  most 
acute  cases  a  diffuse  suppurative  process  of  the  soft  parts  of  the  thigh  may  l)e 
present  in  from  ten  days  to  two  weeks  after  the  onset  of  the  disease.  In  other 
cases  such  perforation,  if  the  disease  is  subacute,  may  be  long  delayed.  (See 
case  described  of  subacute  osteomyelitis  of  the  femur.  Vol.  I,  page  183.)  Here, 
as  in  other  bones,  the  mistake  is  sometimes  made  of  supposing  that  the  suppura- 
tive inflammation  of  the  soft  parts  is  the  primary  condition.  In  every  case  of 
doubt  it  is  the  duty  of  the  surgeon  to  inspect  the  femur  over  a  considerable  area 
and  to  make  a  small  opening  with  a  trephine,  gouge,  or  other  suitable  instrument 
through  the  cortical  layer  of  the  bone,  when,  should  osteomyelitis  be  present, 
pus,  usually  under  tension,  will  pour  forth.  If  a  single  opening  is  not  sufficient 
to  discover  the  presence  of  infection  of  the  medulla,  several  minute  openings 
may  be  made  at  different  points.  As  was  pointed  out  in  Vol.  I,  a  very  valuable 
guide  as  to  the  center  of  the  process — that  is  to  say,  the  primary  point  of  in- 
fection— is  the  discovery  of  the  area  of  greatest  tenderness  upon  palpation  along 
the  shaft  of  the  bone.  This  will  not  be  quite  so  easy  in  the  case  of  the  femur 
as  in  the  case  of  more  superficially  placed  bones,  but  I  have  always  found  it  a 
useful  guide  in  determining  the  site  of  incision.     In  a  good  many  cases  after 
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incising  the  soft  parts,  it  will  be  found  that  the  periosteum  is  thickened,  con- 
gested, and  loosened  from  the  surface  of  the  bone.  In  other  cases  incision  of 
the  periosteum  will  permit  at  once  the  escape  of  pus,  and,  in  still  others,  the 
periosteum  will  be  found  loosened  and  the  underlying  bone  not  of  its  normal 
pinkish  white,  but  of  a  dead  white  or  slightly  greenish-yellow  color.  As  was 
stated  in  Vol.  I  and  Vol.  Ill,  involvement  of  the  knee-joint,  or  of  the  hip-joint, 
either  as  an  acute  serous  synovitis,  or,  later,  as  a  purulent  arthritis,  may  take 
I)lace  in  the  course  of  the  disease.  The  local  signs  and  symptoms  of  these  con- 
ditions have  been  elsewhere  described. 

The  treatment  of  the  acute  cases  is  early  incision  and  the  construction  of  a 
canal  in  the  long  axis  of  the  bone,  which  will  give  entirely  free  exit  to  the  pus, 
followed  by  cleaning  out  of  the  infected  medulla  and  disinfection  with  hydrogen 
peroxid.  The  wound  should  be  left  largely  open.  In  neglected  cases,  if  the 
patient  survive,  the  soft  parts  of  the  limb  will  finally  be  perforated  with  the 
escape  of  abundant  pus.  In  these  the  entire  shaft  of  the  bone  may  undergo  a 
subsequent  necrosis  and  become  covered  by  an  involucrum  of  new  bone,  through 
which  cloacal  openings  leading  to  sinuses  are  formed.  If  operated  upon  early, 
the  subsequent  history  of  the  cases  which  survive  is  usually  not  unfavorable. 
The  amount  of  necrosis  will  vary,  of  course,  in  different  cases,  but  usually  it 
will  be  confined  to  the  formation  of  one  or  more  superficial  sequestra.  These 
take  the  form  of  thin,  long  scales  of  bone,  more  or  less  worm-eaten  at  their 
borders.  In  other  cases  the  sequestra  Avill  be  more  massive,  and  will  involve  a 
considerable  portion  of  the  thickness  of  the  shaft.  The  size  of  the  sequestrum 
may  often  be  inferred  from  the  distribution  of  the  sinuses  upon  the  surface  of 
the  limb.  The  farther  apart  such  sinuses  are,  and  the  greater  their  number, 
the  more  the  likelihood  that  the  sequestrum  is  of  considerable  size.  Occasionally, 
in  neglected  cases,  several  large  or  smaller  sequestra  will  be  formed  along  the 
shaft.  A  good  X-ray  picture  of  the  bone  will  often  aid  the  surgeon  greatly  in 
planning  his  incisions  for  the  removal  of  the  dead  bone.  The  separation  of  the 
sequestrum  in  osteomyelitis  of  the  femur  takes  place  in  from  two  and  a  half  to 
six  months,  depending  upon  the  local  conditions  in  the  individual  case.  Ex- 
amination wuth  a  probe  previous  to  operation  is  to  be  avoided  as  far  as  possible. 
It  is  desirable  to  remove  the  sequestra  at  a  time  when  they  have  separated  from 
the  surrounding  new  bone,  for  two  reasons:  If  the  operation  be  done  at  too 
early  a  period  it  may  happen  that  more  than  the  necessary  amount  of  bone  will 
be  removed,  with  a  possible  resulting  spontaneous  fracture.  If,  on  the  other 
hand,  the  operation  be  too  long  delayed  the  patient  suffers  from  the  depressing 
effects  of  chronic  sepsis,  and  may  develop  amyloid  degeneration  of  the  kidneys, 
liver,  and  spleen. 

As  the  result  of  osteomyelitis  of  the  femur,  deformities  of  the  bone  may 
result,  in  the  nature  of  curvatures,  depending  for  their  situation  and  direction 
upon  the  anatomical  site  of  the  lesion.  Tims,  mxa  vara,  smferir^r  or  laf»'ra1  rnr- 
vature  of  the  upper  portion  of  the  shaft,  may  result,  or,  m  thv  lowor  t*nfi  of  tiM 
bone,  a  sharp  curvature  just  above  the  condyles  witk  ib  cua  ►:^iiity  forws 
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forward  and  outward.  In  addition  to  deformities  of  this  character,  the  in- 
volucrum  may  be  very  large  and  thick,  so  that  upon  recovery  the  entire  shaft 
of  the  femur  is  greatly  increased  in  diameter.  Further,  there  may  occur  inter- 
ference with  the  growth  of  the  bone  in  case  the  epiphyseal  cartilage  is  invaded. 
Pathological  separation  of  the  epiphysis  may  occur,  with  interference  with  the 
subsequent  growth  of  the  shaft,  producing  permanent  shortening,  if  the.  disease 
occurs  in  children  or  during  the  period  of  growth,  which  indeed  is  the  rule.  In 
other  cases  the  process  will  be  of  an  irritating  character,  such  that  an  over- 
growth of  the  bone  in  length  may  take  place,  though  the  latter  condition  is  less 
common  than  the  former.  If  the  entire  thickness  of  the  shaft  over  a  consider- 
able area  undergoes  necrosis,  it  will  occasionally  happen  that  not  sufficient  new 
bone  is  formed  to  preserve  the  continuity  of  the  shaft,  in  which  case  very  great 
shortening  and  deformity  may  result,  rarely,  with  the  production  of  an  area  in 
the  thigh  where  no  bone  exists,  and  a  flail-like  limb. 

Circumscrihed  osicomycliiis  occasionally  occurs  in  the  femur,  either  as  a 
secondary  condition  in  the  shaft,  following  the  acute  form,  in  cases  in  which  the 
original  operation  has  not  removed  all  the  infectious  foci,  or  where  they  have 
formed  in  spite  of  such  removal,  and  second,  as  a  primary  localized  process  in 
the  epiphyses  of  the  bone.  In  the  case  of  the  femur  the  latter  group  are  more 
apt  to  occur  in  the  lower  than  in  the  upper  epiphysis.  In  both  these  groups  the 
lesion  is  essentially  a  chronic  one.  The  symptoms  consist  chiefly  of  pain  and 
tenderness  over  the  affected  bone  area.  The  constitutional  symptoms  are  often 
slight  or  absent,  but  owing  to  the  persistent  pain,  usually  worse  at  night,  these 
patients  may  suffer  greatly  from  loss  of  sleep  and  deteriorate  to  a  marked 
degree  in  general  health. 

The  diagnosis  is  to  be  made  from  the  history  of  a  previous  attack  of  acute 
osteomyelitis,  or,  in  the  group  of  cases  primary  in  the  epiphyseal  end  of  the 
bone  from  the  persistent  pain  and  by  the  discovery  of  some  point  of  extreme 
local  tenderness  over  one  or  other  condyle,  upon  pressure.  Such  a  point  of 
tenderness  forms,  as  in  the  acute  cases,  a  valuable  guide  for  the  position  of  an 
incision  and  for  the  point  at  which  the  bone  should  be  opened.  In  these  cases 
also  the  X-rays  may  be  a  valuable  aid  in  diagnosis. 

TXIBERCULOUS  OSTEOMYELITIS  OF  THE  FEMUR 

The  pathology  and  course  of  the  disease  in  general  have  been  sufficiently 
described  in  Vol.  I,  page  188.  Primary  localization  in  the  shaft  of  the  femur 
is  rare;  much  more  commonly  the  infection  occurs  as  an  embolic  process  in  the 
upper  epiphysis,  or  in  the  neck,  or  in  the  lower  epiphysis,  in  one  or  other  of  the 
condyles  of  the  femur.  The  history  of  these  cases  is  very  generally  that  of 
tuberculous  hip-joint  disease,  or  of  tuberculosis  of  the  knee-joint,  respectively. 
Only  occasionally  does  it  happen  that  the  patient  is  brought  to  the  surgeon  at 
so  early  a  perir)d  that  the  diagnosis  of  a  localized  tuberculous  infection  of  the 
epiphyseal  ends  of  the  femur  can  be  made  at  such  a  time  that  the  operative 
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ronioval  of  the  focus  will  prevent  invasion  of  the  hip-  or  knee-joints,  res|x*ctively. 
It  should  he  borne  in  mind  in  this  connection,  that,  until  the  knee-  or  hijvjoints 
are  invaded,  the  local  signs  and  symptoms  referable  to  the  presence  of  a  tul)er- 
culous  osteitis  may  he  very  slight  indeed.  In  the  condyles  of  the  femur  the 
child  may  complain  of  a  little  pain  uj)on  one  or  other  side  of  the  limb,  and 
j)alpation  may  detect  a  small  area  of  tenderness.  Such  children  should  be  ex- 
amined with  care  for  evidences  of  tuberculosis  elsewhere,  and  a  family  history 
of  tul)erculosis  should  \ye  sought  for.  It  is  in  these  cases  especially  that  care- 
fully taken  X-ray  pictures  with  tubes  of  low  resistance  may  enable  the  surgeon 
to  locate  the  focus  of  infection  before  it  has  involved  the  joint,  and  thus  permit 
its  early  and  successful  removal.  I  have  in  a  numl)er  of  instances  been  able  to 
make  the  diagnosis  of  a  small  tuberculous  focus  in  one  or  other  cond^'le  of  the 
femur,  or  in  the  up^x^r  end  of  the  tibia,  and  to  remove  it  with  preservation  of 
the  joint.  In  the  upper  end  of  the  femur  the  conditions  are  much  more  diffi- 
cult, unless  the  focus  is  situated  in  the  great  trochanter,  wdien  it  may  give  rise 
to  signs  and  symptoms  sufficient  for  a  diagnosis,  or  may  be  demonstrated  by 
means  of  the  X-rays.  (See  al^o  Tuberculosis  of  the  Hip.  For  further  informa- 
tion see  Vol.  I,  Tuberculosis  of  Bone,  and  T\ie  X-rays  in  Surgical  Diagnosis.) 


CHAPTER   XXI 

TUMORS    AND    DEFORMITIES    OF    THE    TfflGH 

RACHITIC  DEFORMITY  OF  THE  FEMUR 

For  a  general  description  of  rachitis,  see  Vol.  I.  As  has  been  stated  in 
Vol.  I,  rachitis  is  a  disease  observed  in  children,  due  to  improper  feeding 
and  unhygienic  surroundings.  The  most  notable  results  are  disturbances  in 
the  nutrition  of  the  bones.  The  bones  are  unduly  pliable.  This  disturbance 
affects  chiefly  the  development  of  the  shafts  of  the  long  bones,  due  largely  to 
imperfect  activity  of  growth  at  the  epiphyseal  junctions.  The  diagnosis  of 
these  conditions  usually  presents  no  difficulties.  In  the  femur  a  variety  of 
deformities  occur,  among  them  coxa  vara,  elsewhere  described,  and  in  rachitic 
cases  frequently  bilateral.  In  the  shaft  of  the  bone  the  rachitic  deformity 
is  usually  a  bowing,  with  its  convexity  outward  and  forward.  It  is  often 
associated  with  a  similar  deformity  of  the  tibiie,  and  in  these  cases  very  marked 
bow-legs  are  produced.  (See  Fig.  205.)  Such  anterior  and  outward  bowing 
may  be  associated  In  the  same  case  with  coxa  vara,  and  in  a  few  cases  w^hich 
I  have  observed  where  the  individuals  went  on  to  adult  life  without  treatment, 
the  improper  manner  in  which  the  weight  of  the  body  was  supported  produced 
not  only  a  painful  affection  of  the  hip-joint,  but  also  a  marked  arthritis  of  the 
knee,  with  an  overgrowth  of  the  external  condyle  of  the  femur  and  partial 
pressure  atrophy  of  the  internal  condyle.  The  coxa  vara  of  rachitis  is  often 
due  to  an  outward  bowing  of  the  upper  part  of  the  shaft;  symptoms  rarely 
appear  until  adolescence.    In  others  the  neck  itself  is  bent  downward. 

A  man  who  suffered  from  this  condition,  and  upon  whom  I  operated  a 
number  of  years  ago  by  dividing  the  shaft  of  the  femur  at  the  point  of  greatest 
convexity  in  its  curve,  was  greatly  improved  thereby,  although  he  never  entirely 
recovered  from  the  chronic  arthritis  of  the  knee-joint. 

The  deformities  known  as  knock-knee,  or  genu  valgum,  and  its  opposite 
deformity,  bow-legs,  or  genu  varum,  will  be  spoken  of  under  "  the  knee-joint " 
and  "  the  leg."  In  a  general  way,  however,  it  may  be  said  that  the  diagnosis 
of  these  conditions  can  be  made  on  inspection. 

We  have  already  in  various  places  described  some  of  the  congenital  de- 
formities of  the  femur  under  the  head  of  Congenital  Dislocation  of  the  Hip- 
joint  and  Coxa  Vara.  In  addition,  there  may  be  mentioned  as  rare  congenital 
deformities  an  imperfect  development  of  the  shaft  of  the  femur,  such  that 
the  condyles  below  remain  ununited  to  a  more  or  less  imperfectly  developed 
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diaptjsis,  whieli  in  some  cases  is  not  imiteil  tu  tl»e  Ijeatl  i»r  trrvchanter,  so 
that  the  shaft  being  wholly  or  partly  ahsent,  the  trfichanttT  and  head  of  the 
iMine  exist  as  indeijendeut  cenlers  of  o.s8i- 
ti  rat  ion.  In  a  few  eases  tlie  knee-  and 
hip- joints  are  pc^rfwtly  devekux^d,  and 
unite  to  a  shaft  which  is  greatly  short- 
ened and  never  develops  snifirienlly  to  he 
used  properly  in  con  jn  net  ion  with  the 
otlier  limb,  Tlie  details  of  tliese  various 
deformities  are  reaitily  reeogiiized  on  in- 
spection and  palpation,  and  may  be  exhib- 
ited witli  great  elearness  by  means  of 
X-ray  pietiires. 

TUMORS  OF  THE  THIGH 

In  the  skin,  in  the  soft  parts  of  the 
tliigh,  and  in  the  femur  tlie  re  may  de- 
velop tnmors  of  the  most  varied  c Inscrip- 
tion. The  diagnosis  of  the  more  sniK^r- 
ficial  tnniors  is  to  be  made  from  the 
diagnostic  data  of  tumors  in  general. 
(See  Vol  T.)  In  the  femur,  also,  then^ 
occur  a  variety  of  timior  forms ;  the  most 
interesting  and  important  of  these  are 
the  sarcomata.  Their  early  diagnosis  is 
highly  inipirtant  for  their  possessor, 
since  only  by  early  amputation,  dom^  host  at  (he  hip-joiut,  am  vwn  a  rrumit 
hope  of  cure  Ix*  ohtainetL     Sec*,  however,  lx*low. 


FiLi.  20.1. — Marki^:i>  UAciiiiii'  I  Ji-Jtohmi  rv  <.>f 

HnTH   TiltUH    lioNfJS  AND    OF    BilTH     LkgH, 

Icetioi]  of  l*r.  CluirUa  McBumey.) 


Tumors  of  tiik  Soft  Parts  of  tiik  Tmon 

The  npper  third  of  the  thigh  and  tlie  groin  furnish  the  largest  number  of 
tumors  of  the  soft  parts.  In  the  skin  and  sul>eutaneous  tissues  of  ttie  thigh 
every  variety  of  tumor  may  occur,  both  of  the  epithtdial  ami  connective-tissue 
typej.  One  may  enuuierate  lipoiua  and  fihrouia,  with  thrir  eoudunations, 
an^oma  and  lynjjiiiangiojua,  the  latter  sometimes  condiined  with  fibroma  and 
with  lipoma.  Cliondnauaj  myxouia,  and,  as  stated  in  a  preceding  section, 
occasionally  bony  tumoTs>  appear  in  the  soft  parts,  the  latter  chiefly  in  the 
muscles.  Carcinoma  and  sarcoma  occur  also  in  the  soft  parts  of  the  thigh  w^ith 
considerable  f retpiency.  Cystic  tumors  of  various  sorts  are  also  observed ; 
among  them  atheromatous  cysts,  lymph  cysts,  dermoid  cysts,  and  occasionally 
echinococcus.  The  characters  of  the  lympliangiomata  have  Ijcen  spoken  of  in 
a  previous  section.    In  the  lymph  nodes  of  the  groin  there  occur  also  primarily 
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and  secondarily  sarcomata  of  various  types.  The  cancerous  lymphatic  nodules 
of  the  groin  secondary  to  cancer  of  the  lower  extremity,  or  to  cancers  situated 
in  any  of  the  regions  drained  by  these  lymph  nodes,  are  usually  easily  recog- 
nized by  the  presence  of  a  primary  carcinoma,  or  a  history  of  its  removal. 
The  secondary  sarcomata  of  the  lymph  nodes  are  less  frequent  than  the  car- 
cinomata,  since,  as  was  stated  under  Tumors,  the  sarcomata  are  more  apt  to 
spread  through  the  blood  current,  the  carcinomata  through  the  lymphatics. 
Thus,  one  may  see  very  large  sarcomata  of  the  femur  with  no  involvement 
of  the  lymph  nodes  of  the  groin,  whereas,  after  epithelioma  of  the  penis,  scro- 
tum, or  any  portion  of  the  lower  extremity,  the  femoral  and  inguinal  glands 
are  often  early  involved.  No  special  diagnostic  data  can  be  given  in  this 
place  for.  the  recognition  of  these  different  forms  of  new  growth.  The  phys- 
ical signs,  the  history,  and  the  characters  of  the  tumor,  as  determined  by 
inspection  and  palpation,  followed,  if  necessary,  by  an  exploratory  incision, 
are  the  diagnostic  means  at  our  disposal. 

Sarcomata  of  Muscles. — The  adductor  region  of  the  thigh  is  one  of  the 
favorite  sites  of  sarcoma.  The  tumor  is  believed  to  develop,  however,  from 
the  intermuscular  planes  rather  than  from  the  muscular  fibers,  or  from  the 
interstitial  connective  tissues  of  the  muscles  themselves.  They  may,  however, 
develop  not  only  in  the  adductors,  but  in  the  flexors  and  extensors  of  the  limb. 
They  are  to  be  recognized  here,  as  elsewhere,  by  their  rapid  growth,  by  the 
tendency  to  infiltration,  and  by  the  absence  of  the  signs  of  an  infiammatory 
process ;  yet  it  is  to  be  borne  in  mind  that  some  of  these  sarcomata  grow  with 
great  rapidity,  and  may  upon  superficial  examination  be  so  soft  as  to  resemble 
a  diffuse  inflammatory  process.  Here,  as  elsewhere,  these  rapidly  growing 
forms  may  be  accompanied  by  fever.  Physically  they  may  show  every  variety 
of  softness  or  hardness,  according  to  their  structure.     (See  Vol.  I,  Sarcoma.) 

The  prognosis  of  the  more  malignant  types  of  sarcoma  of  the  muscles  of 
the  thigh  is  as  bad  as  that  of  these  tumors  in  other  parts.  Recurrence  may, 
however,  be  long  delayed.  I  removed,  some  years  ago,  a  large  sarcoma  of 
the  round-  and  spindle-celled  type  from  the  groin  of  a  young  girl.  The  tumor 
was  the  size  of  a  child's  head  at  term,  and  involved  the  adductors  in  the 
upper  part  of  the  thigh.  Although  the  tumor  mass  had  involved  several  of 
the  adductor  muscles,  yet  it  was  not  a  diffuse  growth,  but  seemed  to  possess 
a  kind  of  capsule.  No  recurrence  took  place  for  seven  years,  when  the  patient, 
who  had  then  grown  to  be  a  woman,  died  of  sarcoma  of  the  lung. 

The  malignancy  of  the  different  forms  seems  to  vary  greatly  in  different 
cases,  even  though  the  tumors  under  the  microscope  may  show  identical  his- 
tological characters.  Thus,  two  years  ago  I  operated  upon  a  woman,  aged 
thirty-six,  for  a  large  mass  of  sarcomatous  nodules,  which  occupied  the  groin, 
the  anterior  abdominal  wall,  and  the  retroperitoneal  glands  of  the  lumbar 
region.  The  tumors  were  of  the  spindle-celled  type  of  sarcoma.  The  patient 
recovered  from  the  operation,  but  died  about  a  year  and  a  half  later  of  internal 
recurrences.     The  interesting  feature  of  the  case  was,  that  since  this  woman 
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was  a  chilli  of  five  year^i  ^'it?  liatl  had  fiftetm  ojwrati*>iis  fur  sarcomata  in 
variolic  parts  of  the  b<idv,  whieh  had  always  recurred,  cither  lo(*ally  or  in  some 
distant  part,  as  often  as  removed,  I  had  operated  upon  her  three  years  before 
the  last  operation  for  an  enonnous  sareouia  occnpying  the  hnid>ar  region  and 
extending  forwarri  and  downward  below  the  crest  of  the  ilium.  In  spite  of 
these  nnnieroiis  operations,  she  had  grown  up  to  be  a  strong,  robust,  and 
%'ijpnrousdooking  imlividual,  had  married,  and  had  had  children.  In  tliis  case 
the  malignancy  was  of  a  character  such  that  recurrence  invariably  took  place 
after  ofx^ration,  but  in  wliir-h  the  invasion  of  important  structures  with  a  fatal 
result  did  not  occur  for  numy  years. 

One  sees  aUo  sarcfimata  of  othc^r  regions  which  show  these  peculiar  char- 
acters, and  where  rarely  after  repeated  o|K?rations  the  tumor  apjiears  at  each 
reinirrence  to  be  slightly  less  malignant.  Thus  I  recall  a  case  of  sarcoma  of 
the  upper  jaw  of  the  giant-celled  tyj:te  which  w^as  op4:Tatcd  upon  in  tlie  Roose- 
velt Hospital  by  Dr,  Charles  ilcBurney  five  times,  and  subsequently  by  myself. 
After  the  last  operation  the  patient  remained  free  from  recurrence  for  a  fieriod 
of  nearly  five  years,  when  I  lost  sight  of  him. 

Kenromft.^The  nerves  of  the  thigh,  especially  the  sujierficial  cutaneous 
nerves,  are  not  infrequently  the  sites  of  the  development  of  neurofibroma. 
These  tumors,  as  elsewhere  described,  form  small,  rounded,  or  spindU^-shajjed 
nodules  in  the  course  of  a  cutaneous  nerve.  They  may  be  the  size  of  a  pea, 
seldom  as  large  as  an  almond.  They  may  give  symptoms  of  pain  and  tender- 
ness, or  of  paresthesiie,  in  the  distribution  of  the  ner^^e,  or,  on  the  other  hand, 
may  be  quite  painless.  They  are  not  infrequently  multiple  (hundreds  ha%'e 
been  observed  in  the  same  individual),  and  may  then  constitute,  if  painful, 
the  so-ealled  tubercula  dolorosa.  The  apparently  innocent  neurofibromata  may, 
in  some  instances,  suddenly  take  on  a  rapidity  of  growth  and  become  malig- 
nant sarcomata* 

The  plexifarm  neuromata  are  not  xt^vy  rarely  observed  in  the  thigh.  They 
also  show  a  rather  strong  tendency  to  myxnmafous  and  rarely  sarcniuatous 
degeneration,  and,  as  was  stated  when  describing  these  tumors  in  the  up|ier 
extremity,  tend  to  spread  up  and  down  the  length  of  the  nerve  and  to  invrdve 
other  trunks.  In  these  cases  multijile  nodules  will  bt^  found  in  the  course  of 
the  nerves,  and  the  nerve  trunks  tiiemselves  may  Lw  appan-nt  on  palpation  as 
cords  of  cortsiderable  size.  They  are  usually  painful  spontaneously  and  ujMm 
pressure.  In  some  cases  the  pjexiform  neuromata  remain  benign,  and  though 
they  may  involve  many  nerve  trunks  and  be  spread  over  a  large  area,  they  do 
not  destroy  life,  and  may  after  a  time  cease  to  grow. 

The  amputation  stumps  of  the  leg  and  thigh  are  favorite  sites  for  the 
development  of  fibrcmeuromata.  Such  tumors  U]»on  the  end  of  a  stump  may 
be  exceedingly  painful  and  annoying,  so  that  the  indivi«lual  may  be  unable  to 
wear  an  artificial  limb.  In  some  cases  a  true  ascending  neuritis  develops 
in  the  affected  nerves,  so  that  while  in  the  majority  of  instances  incision 
end  the  removal  of  the  enlarged  nerve  end  will  cure  the  painful  condition, 
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in  others  the  pain  still  continues,  even  after  the  tumor  has  been  removed.  It 
is  customary  at  the  present  time,  when  making  amputations  of  the  extremities, 
to  excise  the  larger  nerve  trunks  some  distance  above  the  level  of  the  amputation 
wound.    Starr  says  in  this  connection :  ^ 

In  one  patient  under  my  observation  who  suflfered  from  great  pain  referred  to 
the  toes,  for  many  years  after  an  amputation  of  the  leg  above  the  knee,  excision  of 
the  neuroma  on  the  sciatic  failed  to  give  relief.  A  portion  of  the  sciatic  nerve  in 
the  thigh  was  then  excised,  but  this  also  failed  to  stop  pain.  In  this  case  it  seemed 
probable  that  atrophic  changes  had  occurred  in  the  spinal  cord,  such  as  are  known 
to  follow  amputations,  and  that  these  had  involved  not  only  the  anterior  horns,  but 
also  the  sensory  columns. 

In  regard  to  the  extirpation  of  the  neuromata  of  the  benign  type,  it  may  be 
said,  as  when  speaking  of  similar  tumors  of  the  upper  extremity,  that  the 
operative  removal  of  these  fibro-neuromata  may  sometimes  be  made  without 
injury  to  the  nerve  trunk  upon  which  they  grow.  In  other  cases  the  nerve  is  so 
incorporated  in  the  tumor  mass  that  the  extirpation  of  the  latter  without  destruc- 
tion of  the  nerve  is  impossible.  In  these,  the  amount  of  pain,  and  the  character 
of  the  disturbance  of  function  likely  to  follow  the  excision  of  the  nerve  must 
be  taken  into  account  in  deciding  whether  the  tumor  should  be  removed  or  not 
If  the  nerve  is  resected  it  should  at  once  be  united  by  suture, 

TUMOES    OF    THE    FeMUB 

Benign  Tumors. — A  variety  of  benign  and  malignant  new  growths  may  de- 
velop upon  the  femur.  Among  the  former  may  be  mentioned  the  fibrocystic 
enchondromata.  These  tumors  occur  in  the  majority  of  instances  in  young 
people  and  grow  from  the  upper  part  of  the  bone,  usually  just  below  the  great 
trochanter.  They  are  of  rare  occurrence.  They  are  tumors  of  slow  growth  and 
distinctly  benign,  and  yet  may  produce  great  deformity,  disability,  and  even 
necessitate  amj)utation  of  the  extremity,  since,  after  they  have  grown  to  a 
certain  size,  they  may  so  far  destroy  the  continuity  of  the  bone  as  to  produce 
spontaneous  fracture  and  possibly  necessitate  amputation.  In  other  cases,  while 
spontaneous  fracture  does  not  occur,  the  bone  is  softened  and  its  strength  so 
impaired  that  curvature  of  the  upper  portion  of  the  femur  takes  place,  and 
marked  deformity,  with  loss  or  impairment  of  function.  These  tumors  consist 
of  a  framework  of  fibro-cartilage  containing  bony  lamellae,  inclosing  large  cystic 
cavities,  which  frequently  involve  both  cortical  and  medullary  portions  of  the 
femur.  While  they  grow  slowly,  they  may  in  certain  instances  attain  a  very 
great  size  indeed,  and  produce  an  enormous  spina  ventosa  of  the  upper  portion 
of  the  femur  with  parchmentlike  crackling  on  palpation.  The  recognition  of 
the  exact  character  of  the  growth  can  be  made  partly  from  the  history  of  its 
very  slow  progress,  in  that  way  differing  from  the  sarcomata  of  the  femur  by  the 

*  Starr,  loc.  cit.,  p,  77. 
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absence  of  metastasesj  and  by  the  nae  of  tbe  X-rays,  altiiLHigh  the  picture  would 
probably  not  inaterially  differ  from  that  of  a  large  osteosareoma.  Tbe  treat- 
ment of  die  tumors  is  extirpation,  if  possible,  with  preservation  of  the  shaft.  If 
seen  after  deformity  of  the  femur  has  already  <H;eurn^(J,  a  good  rt*suU  may 
sometimes  be  obtained  by  exeiaion  of  tlie  jHirtion  ai  buiie  tlje  si*at  ni  the  tumor, 
and  attempting  to  get  union 
betw^een  tbe  fragments  of  tbe 
shaft.  Tbe  decision  m  to  the 
character  of  tlie  ojieration 
would  depend  to  sraue  extent 
upon  the  area  of  the  Ixme  in- 
%'olved. 

Simple  enehondro  maia^ 
and  comhi nations  of  enchon- 
drama  with  osteoma  are  ob- 
served in  the  femur,  some- 
times as  isolated  growths, 
and  sometimes  as  tuuiors  with 
multiple  localizations.  Tliey 
are  sijuietimes  developed  in 
connection  with  the  diajihy- 
818  of  the  booe,  but  more  fre- 
quently occur  near  the  junc- 
tion of  the  sliaft  with  tbe 
lower  epipliysis.  They  are 
tumors  of  slow  growtli,  and 
if  tbey  produce  symptoms  at 
all,  do  so  meo I ja ideally  by 
pressure  ujmn  nerves  or 
blood-vessels,  or  possibly  by 
causing  pain  when  certain 
rousclcs  are  pressed  npon  by 
the  tnmor  during  contrac- 
tion. The  character  of  tlu*^ 
new  grriwtbfl  can  usually  be 
easily  recognized.  Tbey  are 
bard,  firmly  attached  to  the 
V^one,   painless,    ami    insc*usi- 

tive,  and  of  a  smooth  or  kuf^bby  and  irroirular  contour.  In  the  case  (Fig. 
200)  shown  in  tbe  text,  an  oste^M^hondroTini  of  the  sbnft  of  the  femur,  the 
patient,  a  woman  of  forty-five,  bad  notitx^l  the  presence  of  a  bard  lump  in  her 
thigh  for  many  years.  Tt  had  given  rise  to  no  symptoms  and  I  did  not  recom- 
mend its  removaL  Occasionally,  as  the  result  of  trauma  and  irrifafion  of  the 
periosteum^  a  bony  growth  may  occur  in  connection  witli  the  shaft  of  tlm  femur. 


Fio,  20f). —  Bo?tfT  Ti/MOR  ON  TiiK  An'tekior  Rttrfacf  of  tkr 
4SnAh"T  fiF  TilK  Ft^Mrit.  Tlip  tiitnor  pnxiuced  no  symp- 
toni8  and  watf  \ei  lUone.     (AiitJior's  r(41t*i'Uori.) 
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Such  tumors  have  been  described  growing  from  the  region  of  the  linea  aspera 
as  the  result  of  trauma,  of  considerable  size^  as  large  as  a  fist  or  even  as  the  head 
of  an  infant  at  term. 

Fibromata,  fibromyxomata,  and  very  rarely  pure  myxomata,  have  been 
described  as  originating  in  the  femur,  as  well  as  a  very  few  cases  of  lipoma. 
The  last  has  occurred  as  a  congenital  tumor  in  the  region  of  the  lesser  trochanter. 

Sarcoma  of  the  Femur. — The  most  frequent,  as  well  as  the  most  important, 
tumors  of  the  femur  are  the  sarcomata.  They  may  originate  here,  as  in  other 
long  bones,  from  the  medulla,  or  from  the  periosteum.  The  medullary  sar- 
comata originate  in  the  epiphyses  more  often  than  in  the  shaft,  and  more  fre- 
quently in  the  lower  than  in  the  upper  end  of  the  bone.  The  periosteal  sarcomata 
originate  usually  from  the  shaft  rather  than  from  either  epiphysis.  Of  the 
central  sarcomata  it  may  be  said  that  the  several  types  of  sarcoma  are  all 
observed — round-celled,  spindle-celled,  mixed-oelled,  and  giant-celled  forms. 
The  giant-celled  sarcomata  grow  most  frequently  in  the  lower  end  of  the  femur, 
and  are  believed  to  be  somewhat  less  malignant  than  the  other  types.  Inasmuch 
as  the  central  sarcomata  of  the  lower  epiphysis  cause  an  enlargement  of  the  bone 
in  the  vicinity  of  the  knee-joint,  they  are  sometimes  mistaken  for  tuberculous 
disease  of  the  knee.  In  some  of  the  cases  the  functions  of  the  knee-joint  are 
preserved  until  late  in  the  disease;  in  others,  irritation  of  the  joint  with  a  serous 
effusion  into  the  synovial  sac  may  occur.  An  error  in  diagnosis — ^namely,  con- 
founding sarcoma  with  tuberculosis  of  the  knee — ought  not  to  occur,  because, 
as  stated,  in  many  instances  the  function  of  the  joint  is  preserved  and  in  those 
giving  symptoms  of  joint  irritation  the  lower  end  of  the  bone  will  almost  always 
show  evidences  of  great  enlargement  In  cases  of  doubt  the  X-rays  will  some- 
times show  the  bony  dilatation  and  bony  destruction  of  the  deeper  portions  of 
the  bone.  A  })ositive  finding  by  this  method  is,  however,  by  no  means  constant, 
and.tha^  who  have  given  much  attention  to  this  method  of  diagnosis  in  sarcoma 
of  the  femur  doubt  whether  its  value  in  the  early  stages  of  the  disease  is  very 
great.     (Coley,  Butlin.) 

One  of  the  signs  which  suggests  at  once  the  probable  presence  of 
malignant  disease,  is  dilatation  of  the  superficial  veins  in  the  vicinity  of  the 
kntH»  and  lower  portion  of  the  thigh,  but  this  is  not  present  at  a  time  while  the 
priHjni^sis  is  hojx^ful.  The  periosteal  sarcomata  cause  an  enlargement  of  the 
lH>ne,  though  the  i»i>nsisteuce  of  the  tumor  will  vary  greatly.  In  the  early  stages 
the  tumor  may  l)e  quite  hard,  though  after  it  has  grown  larger,  notably  if  it 
Ih*  of  the  n^und-celleil  variety,  it  may  be  extremely  soft,  even  fluctuating. 
In  some  cases  tbe  consistence  of  the  tumor  will  vary  in  different  parts  and  in 
tht^e,  ban!  areas  may  alternate  with  those  which  are  soft,  or  even  fluctuating, 
and  if  the  tumor  is  of  central  origin,  the  sensation  of  bony  crackling  may  be 
appreciattHl.  In  the  softer  and  more  vascular  forms  the  tumor  may  exhibit 
pulsation  and  might,  if  it  occur  in  the  pojiiteal  space,  be  mistaken  for  aneurism. 
In  a  fairly  largi^  pn^jx^rtion  of  cases  a  spontaneous  fracture  of  the  bone  may 
early  oeiMir  and  may  be  tlie  first  sign  of  the  gravity  of  the  conditicML     The 
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aruoiint  of  pain  felt  in  .sarcoma  of  the  femur  has  nothing  oharj^eteri.stic  about 
it  In  many  cases  during  the  early  stages  of  the  disease  pain  is  slight  or  ahsent 
and  may  not  V>e  severe  until  quite  late.  In  several  cases  which  I  have  observed 
of  sarcoma  of  the  long  bonesj  humerus  and  femur,  the  patients  have  Ix^en  treated 
during  the  early  staget^  fur  rheuuiatisui^  and  this  is,  1  believe,  a  frecjuent 
diagnosis.  Gross  stated  that  pain  occurred  as  an  early  symptom  in  sixty-two  |ier 
cent  of  the  cases»  and  that  in  thirty-three  ])tT  cent  a  tumor  was  tirst  noti(*ed.  It 
is  to  b4*  borne  in  mind  also  in  relation  to  sareonni  timt  an  injury  has  preceded 
in  a  considerable  proportion  of  cases,  variously  estimated  at  from  one  third  to 
one  half.  As  stated,  the  disease  for  which  sarccmia  of  the  lower  end  of  the 
feninr  is  most  often  mistaken  is  {uhcreufosis.  To  ret^apitulate:  In  regard  to 
the  central  sarcomata,  both  ermditions  are  apt  to  occur  r?arly  in  life,  though  inU^r- 
culosis  t^ccurs  on  the  average  at  an  earlier  [>erioil  than  sareonni*  In  lioth  condi- 
tions there  may  bt*  an  evening  rise  of  tein])eniture.  Involvement  of  the  knee- 
jnint  is  rather  rare  in  sarcoma  during  its  early  stagt»s.  It  is  n^ganlcd  as  iin 
important  diagnostic  difference  between  tumor  formation  of  the  femur  and 
tul>ercnlosis.  The  swelling  in  tuberculosis  involves  as  its  center  the  joint.  In 
sarcoma  the  tumor  is  apt  to  be  less  symmetrical,  appearing  more  prominent 
upon  one  or  other  surface  of  the  bone.  The  amount  of  muscular  atrophy  is 
much  more  marked  in  tnlx*rculosis  than  in  sarcoma.  The  differential  diagnosis 
of  sarcouia  from  ^ifphili:^  of  the  femur  can  usually  he  nuide.  In  most  instances 
of  syphilis  there  will  be  a  histi>ry  of  infection  and  in  many  cases  other  evidences 
of  active  disease,  or  the  scars  of  former  syphilitic  uk*erations.  The  syphilitic 
enlargements  of  the  fcniiir  are  rather  more  apt  to  involve  the  middle  portir>n 
of  the  shaft  than  sarcoma,  and  the  progress  of  the  disease  is  slower  than  the 
average  case  than  sarcoma,  very  much  slower  than  the  more  rapidly  growing 
forms.  In  cases  of  doubt  active  antisypliilitic  treatment  is  ust^ful  in  tlie  diag- 
nosis.    The  Wasserman  reaction  nuiy  aid,     (See  Appendix.) 

Arthritis  deformans  of  the  knee  has  occasionally  lieen  mistaken  for  malignant 
disease,  but  in  the  former  condition  the  X-rays  will  show  the  characteristic 
bone  changes;  the  joint  itself  is  distinctly  the  seat  of  t!ie  lesion  and  other  joints 
are  frequently  involved. 

The  periosff'al  .mreomaia  develop  in  the  shaft  of  the  bone  more  often  near 
the  lower  end  than  elst»where*  When  sittiated  in  the  feuuir  they  are  as  ma- 
lignant and  deadly  as  any  form  of  tmnor.  The  various  forms  of  sarcoma  rM'cur 
here — round-celled,  8pindle-shaj>ed,  giant-celled,  and  mixed  forms,  together  with 
combinations  of  fibroma  and  sarcoma.  The  last  are  less  maligiuuit,  they  are 
rather  slowly  growing,  and  do  not  show  the  same  tendency  to  rapid  infiltration 
and  destruction  of  the  surrounding  soft  parts,  nor  to  the  fonnation  of  early 
metastases  that  are  observed  auTong  the  more  malignant  forms.  The  most 
malignant  fitrm  here,  as  elstnvhere,  is  the  round-<'elled  sarcoma.  The  spimlle- 
celled,  giant-<*elle4l  and  mixed-eelle*!  firms  lie  between  the  round-celled  and 
fibrosarcomata  in  malignancy. 

The  signs  and  symptoms  of  periosteal  sarcoma  of  the  femur  are,  to  recapitu- 
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late  them  briefly,  an  enlargement  of  the  bone,  sometimes  sharply  circumscribed, 
in  others  more  diflFiise,  with  the  production  of  a  spindle-shaped  tumor.  Spon- 
taneous fracture  is  sometimes  an  early  sign  of  the  destructive  process.  The 
formation  of  spina  ventosa  with  bony  crackling,  later  with  widespread  infiltra- 
tion of  the  soft  parts  and  dilatation  of  the  superficial  veins  are  common.  Met- 
astasis occurs,  as  a  rule,  through  the  blood-vessels  rather  than  through  the  lym- 
phatics, so  that  the  tumor  may  have  reached  a  very  large  size  and  yet  no  involve- 
ment of  the  lymj)h  nodes  of  the  groin  may  be  present. 

The  commonly  accepted  treatment  of  the  more  malignant  forms  of  sarcoma 
of  the  femur  is  disarticulation  at  the  hip-joint  Some  of  the  fibro-sarcomata 
have  been  cured  by  removal  of  the  tumor  without  amputation  and  without  re- 
section of  the  femur.  Other  cases  have  been  cured  by  the  removal  of  the  growth, 
including  a  porticm  of  the  shaft  of  the  bone.  My  own  opinion  is  in  favor  of 
early  disarticulation  at  the  hij),  if  the  diagnosis  can  be  made  before  the  disease 
is  far  advanced  and  before  metastases  have  occurred. 

The  prognosis  of  sarcoma  of  the  femur  is  very  unfavorable.  Among  all  the 
cases  of  sarcoma  of  the  femur  treated  by  disarticulation  at  the  hi}>joint  in  the 
Roosevelt  Hospital  between  the  years  1889  and  1899,  about  ten  in  number, 
none,  so  far  as  I  am  aware,  were  cured.  One  case  operated  upon  by  Dr.  Frank 
Hartley,  a  mixed-cc»lled  periosteal  sarcoma  of  the  shaft,  was  amputated  below 
the  trochanter  minor.  He  survived  for  six  years  without  recurrence,  when  he 
was  lost  sight  of.  The  statistics  of  Dr.  A.  J.  McCosh  are  the  most  encouraging 
I  have  seen.  He  treated  seven  cases  of  sarcoma  of  the  femur,  six  by  disarticula- 
tion at  the  hip-joint  and  one  by  amputation  below  the  trochanter.  In  the  former 
group  one  patient  was  well  at  the  end  of  twelve  years,  one  patient  was  well  at 
the  end  of  five  and  a  half  years,  one  patient  was  well  at  the  end  of  four  and  a 
half  years;  the  other  cases  died  of  recurrences.  W.  B.  Coley  ^  treated  six  cases 
of  sarcoma  of  the  fenmr  by  hip-joint  amputation.  All  survived  the  operation, 
but  subsequently  died  of  recurrences.  In  his  observations  upon  his  own  and 
the  cases  of  others,  he  found  that  there  was  little  difference  in  the  malignancy, 
whether  the  tumor  began  in  the  periosteum  or  medulla.  He  further  states  that 
of  ten  cases  treated  by  high  amputation  below  the  trochanter,  one  died  two 
years  later,  one  died  four  months  later,  a  third  died  seven  months  later,  a  fourth 
died  six  months  later;  all  with  metastases.  Six  cases  remained  which  im- 
mediately after  amputation  or  as  soon  as  practicable  were  treated  by  the  injec- 
tion of  the  mixed  toxins  of  erysipelas  and  the  Bacillus  prodigiosus.  All  these 
cases  remained  well  for  variable  periods.  In  three,  however,  recurrence  took 
place.  Coley  also  relates  the  histories  of  two  cases  of  sarcoma  of  the  femur  in 
which  no  oj)eration  was  performed.  One  of  these  was  a  round-celled  sarcoma 
of  the  up])er  ])art  of  the  femur  in  a  girl  aged  nineteen.  Her  condition  was  too 
far  advanced  for  o])erati(>n;  she  suffered  a  spontaneous  fracture  of  the  femur. 
Treatment  with  the  toxins  was  followed  by  disap])earance  of  the  tumors  and 

»  W.  B.  Coley,  Suiy,  Gynec,  and  Obstet,,  February,  1908,  pp.  129-144. 
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by  union  of  tlie  hnnf*.  Slie  was  well  four  years  after  troatrnent.  A  swinrl  rase 
was  a  youth  niiielenn  witli  a  ronnd-rriled  suliiierinsteal  sarcoma  of  ilw  femur 
involving  the  lower  two  thirds.  The  diagnosis  of  the  eondition  was  made  by  an 
exploratory  incision  an*I  nii<Tosfropie  exaininaHf»n,  This  |»atient  n^fused  ojX'ra- 
tion.  He  wa.s  treated  by  injeetifms  r»f  the  toxins,  ami  some  n{  the  nietastatic 
tumors  broke  down  ami  were  incised.  Under  the  treatment,  however,  the 
patient  tinally  rocoven^d,  and  hr,  foley  informs  me  he  is  now  well.  Ho  first 
eame  under   treatment   in   February,    1tl02. 

Another  pe<*nliar  tumor  has  sometimes  been  observed  in  the  femur,  as  was 
mentioned  under  Tumors  of  the  Thvroid  Gland — namely,  eareinouia  of  the 
thyroid  may  p:ive  rise  to  bone  metastases,  and  these  latter  may  have  the  his- 
tological structure  of  eareiuoma^  or^  may  exhibit  the  structure  of  apparently 
normal  thyroid  tissue.  Such  tumors  have  given  rise  to  spontaneous  fracture. 
The  metastases  of  hf/pernephroma  in  the  hones  have  been  mentioned  under 
tumors  of  the  kidney. 

Carcinoma* — Primary  carcinoma  of  the  femur  dix^s  not  occur,  but  metas- 
tases from  earcinuTua  primary  in  other  parts  of  the  iKjdy  with  bx-a ligation  in 
the  femur  are  by  no  means  rare.  Such  may  ocK^ur  after  carcinoma  of  the 
breast,  carcinoma  of  the  prostate,  carcinoma  of  tlie  uterus,  and  in  conjunction 
with  other  localizations.  The  signs  and  symptoms  are  very  frequently  those 
of  spontaneous  fraeture*  fnllriwe<I  by  rapid  invasion  of  the  surrounding  soft 
parts.     (  F4(r  a  picture  of  a  ease  of  this  kind  see  Fig.  itr*,  i>age  iitU,  Vol.  I.) 

EchinocoeciiB* — Echinococcus  of  the  femur  has  ht*en  observed  either  as  a 
distinctly  IfK-alizeil  tnnirtr,  consisting  of  large  cysts,  or  as  a  more  or  less  diffuse 
process  of  a  multihKndar  chanieter.  (Sct*  EehiuLicoecus.)  In  the  first  form 
the  disease  is  of  slow  growth,  and  in  the  obsorved  cases  the  increase  in  size  has 
not  \m*n  continuous,  but  has  lieen  characterized  by  periods  of  rapid  growtli, 
folh^wed  by  longer  or  shorter  stationary  intervals.  The  Vione  is  enlarced,  and 
the  cancellous  tissue  destroyed  with  irritation  of  the  f)erif>steum  and  expansion 
of  the  cortical  layers.  SjMmtaneoiis  fracture  may  occur.  The  diagnosis  is  not 
very  apt  to  l>c  made  until  the  time  of  o|>eration.  Tn  the  diffuse  form  of  fn-hino- 
COCC11S,  the  entire  shaft  of  the  l>f>ne  may  I»e  r»ccupied  by  numerous  small  cysts 
and  the  intervening  hone  is  more  or  less  completely  destroyed.  In  these  cases 
an  opration  similar  to  that  done  for  acute  ostet>myclitis  might  be  practiced  with 
preservation  of  the  continuity  (>f  the  shaft. 

In  Annals  of  Sargery,  August,  1910,  Joseph  C  BloodgtKid  puldished  an 
elaborate  article  on  **  Benign  Rone  Cysts,  Ostitis  Fibrosa,  Giant*cell  Sarcoma 
and  Bone  Aneurism  of  the  Long  Pipe  Bones/' 

The  study  is  an  elalwirate  one,  and  in  it  the  author  furnishes  us  with  the 
patbolog;;V'  iiTid  diagnosis  of  these  conditions  in  a  manner  mustifnting  a  distinct 
advance  in  the  knowledge  of  these  topics.  His  conclusion  is  thai  euuservativo 
treatment  is  justitiahle, 


CHAPTER   XXII 
INJURIES  OF  THE  KNEE 

The  knee-joint,  the  largest  in  the  body  and  one  of  the  most  complicated,  is, 
from  its  exposed  position,  subjected  to  injuries  from  direct  external  violence 
with  great  frequency,  as  well  as  to  a  variety  of  strains  from  falls,  blows,  and 
from  muscular  action.  The  joint  is  a  very  superficial  one,  readily  injured,  and 
reacts  promptly  and  often  violently  when  any  of  its  essential  structures  are 
wounded. 

CONTUSIONS  AND  SPRAINS  OF  THE  KNEE  AND  THE    NEIGHBORING 

STRUCTURES 

Contusions  of  the  soft  parts  overlying  the  knee-joint  occur  with  great  fre- 
quency, and  so  long  as  the  extra-articular  structures  merely  are  bruised  the 
injuries  are  without  serious  significance.  Superficial  contusions  may  be  accom- 
panied by  abrasions  and  be  followed  by  ecchymosis,  or  by  the  formation  of  g 
subcutaneous  hematoma.  The  abrasions  are  recognizable  on  inspection  and 
require  no  special  comment.  Ecchymosis  is  readily  visible  upon  exposing  the 
naked  limb.  The  formation  of  a  circumscribed  hematoma,  as  the  result  of  falls 
and  blows  upon  the  knee,  is  infrequent,  since  the  structure  of  the  subcutaneous 
tissues  is  so  loose  that  the  blood  rapidly  finds  its  way  up  and  down  the  limb  and 
causes  no  circumscribed  swelling.  If,  on  the  other  hand,  one  of  the  bursw  is 
severely  bruised,  the  prepatellar  bursa  or  the  bursa  beneath  the  patellar  tendon, 
blood  may  be  extravasated  into  the  bursal  cavity  with  the  formation  of  a  more 
or  less  rounded,  circumscribed,  elastic  lump  at  the  site  of  the  bursa.  Recog- 
nition of  the  condition  is  sufficiently  simple  upon  inspection  and  palpation, 
the  lesion  is  of  no  great  importance  so  long  as  the  eflFused  blood  does  not 
become  infected.  When  the  blood  remains  within  the  bursa,  it  is  but  slowly 
absorbed  and  may  remain  as  a  moderately  tense  and  elastic  swelling  for  many 
weeks. 

Occasionally  such  an  inquiry  will  give  rise  to  a  chronic  inflammation  of  the 
bursa.  If  the  bursa  be  ruptured  the  blood  will  find  its  way  into  the  surround- 
ing tissues  and  be  rapidly  absorbed.  The  diagnosis  of  the  character  of  the 
effusion  into  the  bursa  may  be  rendered  positive  by  the  use  of  an  aspirating 
needle.  A  single  traumatism  of  this  kind  is  usually  recovered  from  completely, 
though  in  a  few  instances  it  becomes  chronic.  Repeated  traumatisms  will  lead 
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to  a  cbronie  infianimation  of  tlie  bursa,  iisiiallj  the  one  in  front  of  the  patella, 
less  eomuionl}'  the  hiiri^a  Ijeneath  the  patellar  tendon.  The  former  condition 
is  known  as  **  honsemaid's  "  knee>  and  will  l:>e  elsewhere  deseribed.  The  latter 
— namely  J  chronie  inflammation  of  the  bursa  between  the  li^amentnm  patelUr 
and  the  tiliia — sometimeg  runs  a  peculiar  course,  in  that  the  bursa  remains 
enlarged  and  the  irritation  is  perhaps  ke]>t  up  by  pressure  of  the  overlying 
teiidrm.  Tn  these  ease^  there  is  not  iufreqiiently  fnrmed  in  the  wall  of  the  bursa 
nodulea  and  plaques  of  cartilage,  which  may  underijo  osaifieation,  constituting 
the  condition  known  as  ^^  exosiof^is  bursata.^'*  The  e^mdition  will  Ije  more  par- 
ticularly d€*.'^cril>ed  in  another  section. 

In  regard  to  contusions  and  alirasions  of  the  knee  attended  by  marked  extrav- 
asation of  blood  beneath  the  skin,  it  is  to  be  borne  in  mintl  that  abrasions  may 
furnish  an  avenue  for  the  entrance  of  pyogenic  microbes  to  the  suheutaneoua 
tissues  with  infection  and  a  more  or  less  serious  inflammation,  whieli  may  take 
on  a  phlegmonous  character.  It  is  further  to  Ik*  recalled  that  the  knees  of 
persons  not  addicted  to  frequent  bathing  are  unclean*  and  that  the  skin  is 
often  infested  with  pyogenic  organisms  of  a  more  virulent  charaeter  thun  are 
to  be  found  among  those  who  bathe  frequently,  so  that,  in  tliis  group  of  cases, 
the  microbes  in  the  abraded  and  contused  skin  may  also  cause  infection  of  the 
deeper  structures.  A  thorough  ilisinfection  of  the  knee,  lower  thigh  and  upper 
leg,  therefore,  with  the  sul>sei]ucnt  application  of  an  as4*ptie  dressing,  is  always 
a  wise  pr€>caution  in  severe  contusions  of  this  region. 

The  presence  of  infection  in  contusions  alxmt  the  knee-joint  is  readily 
recognized  by  the  presence  of  swelling,  pain,  heat,  redness,  and  tenderness, 
together  with  constitutional  symptoms  and  inflammatory  leiieiK^ytosis,  An 
aspirating  needle  will  readily  establish  the  character  of  the  imderlying 
brokcnMlown  WcmkI  Hot,  and  if  such  be  e\Hdent]y  infected,  jiroj^er  incisions 
are  required  for  drainage.  The  characters  of  the  acute  phlegmonous  proc- 
esses of  the  skin  aii<l  suVH>utaneon3  tissues  of  the  thigh  do  not  differ  from 
those  observed  in  tlie  upper  extremity  and  have  been  sufficientiv  described  in 
Vol,  T, 

The  contusions  of  the  knee  which  involve  the  joint  structures  themselves 
are  of  far  more  serious  moment  than  those  just  descrilied.  As  a  general  rule 
the  injuries  of  the  km^oint  thus  prmluced  are  partly  the  result  of  contusion 
and  partly  of  distftrtion  of  the  joint,  or,  as  it  is  sonietiiues  called,  a  sprain, 
involving  an  injury,  sometimes  chiefly  of  the  synovial  membrane,  sometimes 
chiefly  of  the  ligament^ius  structures,  with  stretching  and  jiartial  rupture  of  tlie 
latter.  Such  acciilents  may  hajqjen  from  falls  or  blows  iip^n  the  knee,  hut  much 
more  frequently  they  occur  as  tlie  result  of  sudden  forced  movements,  which 
put  the  ligaments  unduly  upon  the  stretch.  The  most  frequent  cause  of  a  sprain 
of  the  knee-joint  is  when  an  individual  stands  with  his  knee  slightly  flexed,  and 
a  sudden  force  acts  to  abduct  the  knee  up^m  the  thigh.  Such  accideuts  fre- 
quently hapjien  to  men  who  play  lawn  tennis,  f<x>tball,  or  who  engage  in  violent 
athletic  sports  of  any  kind,  and  they  are  common  enough  as  the  result  of  mis- 
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steps,  slipping  while  walking,  or  they  may  even  occur  from  very  slight  degrees 
of  violence  indeed,  such  as  a  sudden  rotation  of  the  body  while  the  individual  is 
bearing  his  weight  upon  one  leg,  thus  putting  the  internal  lateral  ligament  of 
the  knee-joint  upon  the  stretch.  The  results  of  these  accidents  vary  greatly 
in  severity,  and  are  expressed  in  all  cases  by  a  group  of  signs  and  symptoms 
which  indicate  irritation  of  the  knee-joint  and  are  accompanied  by  an  effusion 
into  the  joint  cavity,  sometimes  of  blood  from  the  ruptured  vessels  of  the 
synovial  membrane,  and  sometimes  of  serous  fluid,  though  in  the  former  group 
a  bloody  exudate  is  followed  by  a  serous  one  later  on.  We  shall  attempt  to 
describe  the  simpler  cases  first,  and  later  on  those  of  a  more  serious  character, 
some  of  which  do  not  tend  to  get  well  themselves,  and  constitute  a  group  of 
lesions  which,  if  not  treated  or  improperly  treated,  impair  the  integrity  of  the 
joint. 

In  the  cases  attended  by  a  more  or  less  extensive  rupture  of  the  liga- 
ments, or  of  the  synovial  membrane,  hemorrhage  occurs  into  the  joint  in  greater 
or  less  amount  (hemarthros).  After  fairly  severe  injuries,  the  amount  of  such 
hemorrhage  is  apt  to  be  large,  although  considerable  bleeding  into  the  joint 
may  occur,  though  the  traumatism  has  apparently  been  slight.  The  blood  thus 
effused  into  the  joint  remains  fluid  for  days  and  even  weeks,  unless  there  has 
been  a  fairly  extensive  laceration  of  the  ligaments,  or  a  fracture,  as,  for  example, 
of  the  patella.  To  the  bloody  exudate  there  is  soon  added,  as  an  expression  of 
the  irritation,  a  pouring  out  of  synovial  fluid  in  greater  or  less  amount.  If  the 
injury  has  been  quite  severe  and  a  considerable  laceration  of  the  joint  structures 
has  occurred,  the  blood  will  usually  clot  at  an  early  period.  When  operating 
upon  fractures  of  the  patella  a  week  after  the  original  injury,  the  blood  is 
usually  found  in  a  clotted  condition.  From  a  practical  point  of  view  this  is 
sometimes  important,  since,  as  was  pointed  out  in  Vol.  I,  fluid  blood  may 
readily  be  made  to  pass  through  an  aspirating  needle;  not  so  clotted  blood.  The 
evacuating  of  clotted  blood  requires  either  an  incision  or  the  introduction  into 
the  joint  of  a  trocar  of  considerable  size  and  the  application  to  it  of  powerful 
suction,  or  irrigation  of  the  joint  with  salt  or  other  solution. 

The  symptoms  of  a  sprain  or  severe  contusion  of  the  joint  are  immediate, 
sudden,  sharp,  severe  pain  referred  to  the  seat  of  the  injury,  after  which  the 
patient  may  or  may  not  immediately  be  able  to  use  the  limb.  Usually  after 
minutes  or  an  hour  has  elapsed,  he  will  be  able  to  walk,  although  with  consider- 
able pain.  If  the  hemorrhage  into  the  joint  is  considerable,  there  will  occur, 
with  greater  or  less  rapidity,  a  swelling,  and  distention  of  the  joint  capsule  with 
blood,  and  such  distention  may  be  extreme  and  accompanied  by  very  severe  pain. 
The  sooner  after  the  injury  and  the  more  rapidly  the  joint  fills,  the  more 
probable  it  becomes  that  the  effusion  consists  of  blood.  If,  on  the  other  hand, 
the  bleeding  has  been  slight,  the  patient  may  suffer  comparatively  little  in- 
convenience for  twelve  or  more  hours,  when  the  symptoms  of  an  acute  serous 
synovitis  will  rapidly  develop.  Again,  the  joint  will  become  swollen  and  dis- 
tended with  fluid.     When  the  injury  has  been  due  to  stretching  or  tearing  of 
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the  ligairjentous  struct urt^s,  there  will  lie  no  evitlenees  of  contusion  in  the  vicinity 
of  the  knee,  but  there  is  often  very  marked  ecehyniosis  develojied  in  the  course 
of  a  day  or  two.  After  the  effusion,  w^hether  bloody  or  serous,  has  distended 
the  joint  eapsule,  the  patient  will  snffer  pain,  splint aneoiis,  or,  on  using  the 
limb  or  both,  of  greater  or  Ici^s  severity*  The  larger  the  effusion,  the  greater 
the  pain. 

The  signs  and  ^stjniploms  of  aruie  sffnovlfls  of  the  kufe  are  eharm-teristic 
and  easily  n^ognizcfl.  The  normal  depressions  upon  either  sitlc  of  the  patella 
disappear  and  give  place  to  protrusions.  That  portion  of  the  synovial  sac  which 
lies  n|;M»n  the  frnnt  of  the  tliigh  alxive  tlie  |mtella  hccomes  distended  and  fornix 
a  marked,  nmndeil  prominence  on  the  front  of  the  limb.  The  patella  is  lifted 
away  from  the  condyles  of  the  femur  and  tlie  sign  known  as  **  floating  patella  " 
is  observed.  For  the  details  of  the  examination  for  this  sign  see  Vol,  I^  page 
IfiO,  to  whieh  the  reader  is  referred.  If  the  effusion  is  considerable^  the  signs 
of  elastic  tension — i.  e,,  tlnotuation^are  readily  elicited  on  palpating  the 
quadriceps  bursa  of  the  knee.  Assuming  that  the  effusion  is  largely  composed 
of  blomlj  such  bkHid,  so  htng  as  it  remains  flnidj  will  give  the  ordinary  signs 
peculiar  to  fluid  aeeumnlations.  When,  however,  the  blood  has  clotted,  instead 
of  the  sensation  of  elastic  tension  such  as  is  given  by  fluid  in  the  joint,  the  dis- 
tended sac  may  feel  of  a  floughy  consistence.  Further,  the  sign  of  the  floating 
patella  may  lie  diflicidt  to  elicit,  or  may  not  l>e  appreciated  at  all.  V\Km  further 
nianijmlation,  there  may  be  detected  tlic  peculiar  soft  crepitation  characteristic 
of  clotted  blood  contained  in  a  cavity.  It  is  hard  to  describe,  but  very  readily 
recognized  when  present.  It  has  been  likened  to  the  crunching  of  soft  snow 
wht^n  squ£*ezed  in  llic  Ijand.  The  amount  of  (!istnrbanc?e  of  function  and  pain 
in  these  cases  will  de|>cnd,  in  the  first  place,  u]>on  the  severity  of  the  injury  to 
the  joint  structures,  the  aiiioimt  of  contusion  and  laceration  of  the  ligaments 
and  of  the  s^>Tiovial  membrane,  and,  secun*!,  niMin  the  degree  of  distention  of  the 
joint.  If  the  injury  is  comparatively  slight,  these  patients  may  even  walk 
about  for  a  ninnlH*r  of  days  Isefore  they  come  to  the  surgeon  for  advice,  in  the 
meantime  suffer  rug  only  a  slight  amount  of  pain  and  disability,  and  some  sensa- 
tion of  weakness  in  the  knee.  They  may  even  dis<^over  only  accidentally  that 
the  knee  is  sw*ollen.  In  more  severe  eases,  on  the  other  hand,  the  patient  %vill 
suffer  so  much  pain  that  he  is  disinclined  to  use  the  limb,  and  holds  it  quietly 
in  a  position  of  slight  flexion.  If  the  effusion  into  the  joint  is  excessive,  the 
distention  will  cause  extremely  severe  pain. 

The  constitutional  symjitoms  accompanying  acute  traumatic  synovitis  of 
the  knee  are,  a  a  rule,  trifling,  assuming,  of  course,  that  no  ojjen  wound  exists 
and  no  infection  occurs.  It  w^il!  not  always  be  possible  during  the  early  days 
following  such  an  injury  to  say  w^hetber  the  patient  will  retxiver  rapidly  and 
completely,  or  whether,  on  the  other  band,  a  somewhat  serious  injury  has 
occurred.  The  distortions  of  the  knee-joint  attended  by  fracture  or  dish>cation 
of  the  semilunar  cartilages,  ruptures  of  ligaments,  etc.,  will  be  described  in  tl 
subsequent  section* 
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In  the  eimple  cases  of  trauniatic  synovitis,  rest,  the  application  of  cold  to 
the  joint  J  pressure,  massage,  and  imraobilization  will  usually  cause  the  effusion 
to  he  absorljed  in  the  course  <tf  from  ten  days  to  tbrce  weeks.  If  the  effusion, 
howevefj  consists  largely  oi  blofHl,  this  absorption  may  require  a  much  longer 
period,  and  the  function  of  the  joint  may  not  be  perfectly  regained  for  a  number 

uf  months.  Apparently  the  presence  of  a  consid- 
erable quantity  of  blood  in  the  joint  tends  to  the 
priuluction  of  adhesions  between  the  folds  of  syno- 
vial uicmbrane  with  limitation  of  motion  of  a  more 
or  less  marked  degree.  On  this  account  many  sur- 
geons recommend  very  early  active  am!  passive 
motion  in  such  jtjints.  During  recent  years  expe- 
rience has  slujwu  that  in  t!iese  cases  early  aseptic 
ineision  of  the  joint,  €>r  the  introduction  of  a  trt>car 
followed  by  irrigation  of  the  joint  cavity,  thus  re- 
moving all  the  hhwKlj  tends  greatly  to  shorten  the 
period  of  convalescence.  In  a  certain  proportion 
of  cases,  even  among  healtby  individuals,  these  ap- 
parently simple  injuries  of  the  knee  may  be  fol- 
lowed by  a  chronic  or  a  relapsing  serous  synovitis 
of  indefinite  duration.  The  pathology  of  these  con- 
ditions is  spoken  of  in  a  subsequent  section.  The 
treatment  of  acute  traumatic  serous  synovitis,  if 
tlic  effusion  consists  chiefly  of  s}Txovia  with  but  little 
blood,  is  rest  and  immobilization  of  the  limb,  with  the  knee  very  slightly  flexed 
and  place*!  np^m  a  posterior  splint,  w*cll  padded  in  the  popliteal  space;  in 
additioUj  c(*ld  iu  the  forui  of  an  ice4>ag,  and  pressure  by  means  of  an  elastic 
bandage,  or  an  ordinary  bancbige  padded  with  cotton.  As  soon  as  the  acute 
symptoms  have  subsided — namely,  «fter  a  w^cek— and  the  effusion  has  dimin- 
ished iu  amount,  these  cases  are  best  treated,  in  my  exjierience,  by  massage,  and 
the  application  of  a  light,  removable^  plaster-of-Paris  splint  in  which  the  pa  dent 
is  permitted  to  Avalk  about.  The  plaster  is  kept  on  until  the  effusion  has 
entirely  disapi>eared,  wlien  be  may  be  |iermitted  to  resume  the  a(*tive  use  of  the 
limb.  If  the  fumiions  of  tlie  joint  are  not  syieedily  and  completely  regained, 
active  motion,  uuissage,  baking,  douching,  and  the  like  will  usually  affeet  a 
cure.  Another  plan  of  treatment  is  to  keep  the  limb  quiet  for  a  few  days  as 
before,  and  with  similar  measures,  but  to  begin  massage,  douching,  and  moderate 
use  of  the  limb  at  a  very  early  period.  It  is  believed  by  many  surgeons  that 
by  this  fonn  of  treatment  the  joint  is  more  readily  restored  to  its  free  normal 
function.  It  is  a  plan  better  suited  to  men  who  desire  to  lead  a  very  active  life 
and  are  unwilling  to  lie  up,  tlum  to  ordinary  individuals^  since  it  is  accompanied 
by  a  considerable  amount  of  pain  and  discomfort 
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INTERNAL  DERANGEMENT  OF  THE  KNEE-JOINT 

Di^ilocaliftH  and  Ftatiurv  of  the  Semllnnar  Variilafjin;  Artdsion  of  ike  Crucial 
Lif/amcnLs  from  the  Femur,  the  Infra-  and  SitprufMitelltir  Pads 

It  should  lie  iiiiderstood  that  the  terms  acute  serous  synovitis  of  the  knee* 
joint  and  hemartliroH  of  tlie  knee,  as  descrilied  in  tlie  preceding  section,  are 
used  sirnply  to  designak*  a  clinical  picture  without  explaining  the  actual  path- 
filogical  lesion  of  the  joint.  In  a  large  pn>p)rtion  of  tlii'se  cases  we  do  not  know 
what  tlie  actual  lesion  i?t,  since  tlie  indiviiinals  recover  iHHjipletely  under  con- 
servative treatment.  In  another  and  fairly  large  group  of  cases  the  injury  is 
fidlowed  l»y  tlic  symptorus  dcscrilw^d  in  the  prtHi-cding  section,  but  the  putient 
d<x's  not  coiuj)h'tcly  rt^cover  and  is  left  with  a  joint  %veakened  in  certain  direc- 
tiuns,  liable  to  recurring  attacks  of  synovitis  upon  immoderate  use  of  the  joint, 
or  npofi  slight  traumatisms.  In  a  certain  proportion  of  cases  these  injuries  may 
l>e  fallowed  by  a  chronic  condition  which,  if  neglected,  may  lead  to  very  serious 
impairment  of  the  functions  of  the  knee  and  even  the  production  of  chronic 
invalid  ism  and  serious  lameness,  and  in  the  worst  cases  to  a  chronic  arthritis 
of  a  jjainful  and  even  destructive  cliaracter.  B.  Tenney  wrote  a  very  complete 
mon(»graph  on  this  tM[>ic,  puhlisjied  in  the  Annals  of  Surgeryj  July,  1904,  based 
\i\iim  dissections  of  150  knee-joints,  upon  his  own  clinical  experience  and  the 
pulilisbeil  literature.  His  ct*nclusioiis  in  regard  tu  tlie  motions  of  the  knee  and 
of  the  ligaments  restraining  such  luittions  are  as  follows: 

The  fully  extended  joint  is  without  lateral  motion^  antero-posterior  motion,  or 
rotation.  All  thix*e  niovt^nunits  are  present  to  some  degree  after  slight  flexion  and 
increase  up  to  riglit-auglcd  tiexion,  after  which  tliey  diminish  again. 

Extensiiin  is  limited  tirst  hy  the  posterior  crucial.  After  rujjture  or  section  of 
this  ligiiuicot,  cxteusitiu  is  still  further  increased  hy  rupture  or  section  of  the  ante- 
rior crutiiil,  and  later  after  rupture  of  the  internal  lateral  and  external  lateral 
ligaments. 

The  oblique  or  posterior  ligament  of  Winslow  resists*  this  motion  little  if  any. 
Flexion  is  liniit^Hl  hy  the  coutiu  t  of  the  soft  parts. 
■        External  rotation  is  linntwl  by  the  two  lateral  ligaments  and  increased  after 
flection  or  rupture  of  either. 

Internal  rolation  is  lirnitt^l  by  the  internal  lateral  and  anterior  crucial  in  com- 
bination, and  increased  after  section  or  rupture  of  either. 

A  slight  forward  snp]>ing  of  the  tihia  on  the  femur  is  possible  in  external  rota- 
tion, hut  is  stopfK'd  first  hy  the  anterior  crucial,  and  later  hy  the  two  lateral  liga- 
^ments*     A  slight  backward  slipping  of  the  tibia  on  the  femur  is  also  possible  on 
■external  rotation,  but  is  limitiHi  first  by  the  posterior  crucial  and  later  by  the  two 
lateral  ligaments.     Adduction  and  abduction  are  also  possible  in  external  rotation 
to  a  degree  which  can  1m^  felt  with  the  hand  on  the  joint.     Adduction  is  limited  first 
by  the  external  lateral  ligament,  and  later  by  the  posti/rior  crucial.     It  is  also  in- 
t creased  on  the  cadaver  after  removal  of  the  internal  semilunar.     Alnluction  is  lira- 
first  hy  the  Internal  lateral,  and  later  by  the  posterior  crucial.     Un  the  cadaver 
itiction  is  greater  after  removal  of  the  external  semilunar 
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Among  the  internal  derangements  of  the  knee-joint  ofasenred  bj  Tamer  in 
the  150  specimens  examined,  the  follonvdng  types  were  found,  arrtnced  acciL>rd- 
ing  to  their  frequency : 

1.  Tabs  from  the  lubricating  apparatus. 

2.  Err^sion  of  cartilage. 

3.  Damaged  and  displaced  semilunar  cartilages. 

4.  Ruptured  ligaments. 

5.  Free  and  loose  bodies. 

He  also  mentioned,  though  it  did  not  occur  among  his  cases,  a  villoiis  or 
papillary  synovitis.  Tenney  found  that  what  appeared  to  him  to  be  the  most 
frequently  injured  structure  in  the  joints  examined,  was  the  infrapatellar  pad, 
and  he  believed  that  the  changes  observed  were  due  to  the  fact  that  the  pad 
might  be  caught  during  flexion  between  the  patellar  and  the  femur,  or  between 
the  femur  and  the  tibia.  Tenney  states  that  there  are  but  few  references  in 
recent  literature  to  the  operation  for  the  removal  of  fatty  and  fibrous  tabs  as 
such. 

Some,  reported  as  growths  from  the  sj-novial  membrane  above  the  patella,  were 
possibly  tal>8  from  the  suprapatellar  pad.  Others,  described  as  fringes  of  the  liga- 
menta  alaria,  are  evidently  tabs  from  the  infrapatellar  pad. 

In  a  considerable  proportion  of  the  cases  examined,  Tenney  found  erosion  of 
the  cartilage  at  the  back  of  the  upper  surface  of  the  external  tibial  tuberosity. 
Such  erosion  varied  from  slight  cracking  or  roughening  to  complete  erosion 
with  exfxjsure  of  the  bone.  Under  the  head  of  damaged  and  displaced  semilunar 
cartilages  he  found  that  both  the  internal  and  external  semilunars  showed 
evidences  of  injury  from  being  crushed,  or  torn,  or  worn  away  in  a  fairly  large 
proportion  of  the  cases  examined. 

In  15  cases  l>oth  cartilages  showed  one  or  other  of  these  changes.  In  13  the 
changes  were  confined  to  the  external  semilunar.  In  14  the  internal  semilunar 
was  damaged,  while  the  external  was  normal.  There  were  29  cases  in  which  the 
internal  semilunar  showed  evidences  of  injury  and  28  cases  in  which  some  evidences 
were  found  in  the  external  semilunar.  In  24  of  the  cases  there  were  in  addition 
evidences  of  a  more  or  less  marked  chronic  arthritis  in  the  joint. 

From  liis  experiments  and  those  of  others,  Tenney  concludes  that  the  liga- 
ments may  be  ruptured  as  follows : 

Int(?rnal  lateral  ligaments  by  abduction  and  external  rotation.  Anterior  crucial 
by  internal  rotation  and  forward  slip  of  tibia  on  femur.  Posterior  crucial  by  inter- 
nal rotation,  extension,  and  backward  slip  of  tibia  on  femur. 

Tenney  believed  that  as  the  result  of  these  ruptures  increased  movements 
between  tibia  and  femur  occur  such  that  the  semilunars  were  exposed  to  fre- 
quent slight  traumatism,  so  that  the  cartilages  were  roughened,  fringed,  or  worn 


away,  and  tLat  thus  iiiorc  ur  less  marked  disturbance  in  the  fimetioa  of  tliu  j<>iEt 
might  <x*eun 

A  modenite  numU^r  i»f  cases  arc  n^i'Mrdi**!  in  tlic  literature  <rf  rupture  of  the 
crucial  ligaments.  Jn  nijiturc!^  of  the  lateral  Hgauieuts  of  the  joint  the  injury 
would  of  mH?e45sity  be  severe  and  would  l>e  attended  by  marked  disaliility,  usuuily 
by  hemorrhage  into  the  joint,  and  tlie  end  results,  if  not  treated  by  suture,  are 
kno\^Ti  to  he,  as  flic  result  of  cxi)cri{*nee»  not  infrequently  a  permanent  relaxation 
of  the  joint  witli  increased  ujovemeiit  anii  a  strong  tendency  to  the  producliini 
of  chronic  or  n*currini^  svTiovitis,  sftometimea  of  arthritis  deformans.  In  a 
inihs<^M]uent  artieh*  in  the  Attnah  of  Sttrgenf,  Xoveudicr,  ]1H)S,  page  714  (**  Some 
Surgical  ( 'laiditions  in  the  Knee-joint/'  by  lieu  jam  in  Tenney),  Tenney  de3fTil»es 
certain  chronic  painful  affections  of  the  knee-joint,  which  he  lielieves  to  be  due 
to  liypertrophy  of  the  infra-  and  supra|mtellar  pads  and  to  the  traumatism  to 
which  sutdi  pads  are  ex])oscd  by  licing  caught  Ijetween  I  he  patella  and  the  femnr, 
or  the  femur  and  the  tibia*  He  says  that  these  cases  wcur  in  two  types.  In 
the  first  group  the  patients  are  usually  fat  wouu^n  who  find  that  upon  walking, 
or  pdng  npstairs  and  (hiwnstairs,  tbey  snffer  from  piiin  in  the  knee*jojnts,  and 
he  states  that  if  these  patients  con  be  reduced  in  flesh  liy  feeding,  exercise,  the 
use  of  thyroid  extract,  or  other  means,  the  joint  disturbances  will  lie  improved 
or  cured. 

In  a  second  group  uf  cases  the  patients  arc  y<>ung  p+^rsons  in  good  health  and 
fre«]nently  athletes.  These  patients  suffer  fnnii  recurring  attacks  ty{  synovitis 
of  rhe  knee-joint  and  are  conscious  of  something  catching  at  times  in  the  knee, 
notably  when  giiing  downstairs,  and  that  in  sonic  of  the  cases  passive  flexion  of 
I  he  j(diit  with  pressure  im  t}m  pad  ami  patella  ]iro<lnccs  a  cbaraeterisfic  slight 
snap.  The  o|HTativc  rciu<»val  <d  tliesc*  ]tm\^  has  been  followed  in  bis  baiirls  by 
exf*f»llent  restihs. 

The  iliagUHsis  of  injury  to  iht-  lateral  ligaments  of  rhc  joint  short  of  dishica- 
tion  IS  to  l)e  made  from  the  i«'currcncc  of  mi  at*c*idrnl  sucli  as  will  ]n^oducc 
alKlucfion  and  oiit\\ard  rotation  of  tht*  limb  witli  injury  to  rhe  internal  laicral 
]igameuf»  or  a<lduerioii  with  internal  rotution,  jirodueing  injury  of  tlie  external 
lateral  ligament,  the  latter  coudititui  U-ing  mnrc  rnrc.  The  violence  in  ihese 
qhtm^s  will  usually  have  Ijcen  consiih^rable.  The  patient  will  suffer  from  severe 
jiain  at  the  site  of  the  torn  ligauient  with  imirkcd  tciulerness  on  pressure  over 
lis  points  of  altacbment  to  the  femur  an*l  tibia.  resiK^^tively.  There  will  Ije,  in 
addition,  increased  lateral  mobility  in  the  joint  and  the  signs  of  an  acute  trau- 
matic synovitis,  frequently  of  hemartliros,     Tenney  states  that: 

If  the  injury  to  the  ligament  be  fresh  and  severe  enough  to  increase  the  lateral 
and  torsion  nioveuients  dtvidedly,  I  fully  believe  that  the  ohligation  to  open  and 
repair  damage  is  greater  than  with  fraeluriKl  patella.  In  both  cases  there  is  blood 
in  the  joint  eavit}-  which  will  favor  adhesions,  and  in  l*otb  eases  the  torn  surfaces 
are  separated  by  hlood  clot  and  ragged  weak  tissue.  Nature's  coaptation  and  repair 
of  a  ruptured  latend  ligauient  is  likely  to  leave  the  patient  more  of  a  cripple  than 
the  longest  sort  of  a  **  fibrous  union  *'  patella. 
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Tcnney  further  states  that,  where  he  has  been  able  to  make  the  diagnosie 
of  ruptured  lateral  ligaments  an<l  when*  the  ])atients  were  treated  by  conservative 
means,  the  individuals  were  api)arently  more  or  less  permanently  crippled. 

Dislocation  and  fraclure  of  the  semilunar  cartilages  are  not  very  rare  in- 
juries, and  are  attended,  as  a  rule,  by  quite  definite  symptoms.  The  violence 
is  usually  slight  and  most  commonly  consists  of  a  sudden  abduction  with  out- 
ward rotation  of  the  knee,  when  it  is  slightly  flexed.  The  characteristic  symp- 
tom is  that  the  patient  suddenly  finds  his  knee-joint  locked  in  partial  flexiouj 
the  cartilage  having  become  engaged  between  the  femur  and  the  tibia.  The 
patient  at  tlie  same  time  suffers  more  or  less  pain;  he  is  unable  to  bring  his 
heel  to  the  ground.  As  the  result  of  manipulation,  usually  gradual  extension, 
followed  by  sudden  flexion,  the  cartilage  slips  back  into  place  and  the  symptoms 
are  for  the  time  over.  In  some  of  the  cases  the  border  of  the  cartilage  may 
be  felt  projecting  at  the  front  of  the  joint ;  and  by  moving  the  joint  back  and 
forth  and  pressing  upon  the  cartilage,  it  may  1x3  replaced.  The  internal  car- 
tilage is  much  more  often  injured  than  the  external.  The  nature  of  the  injury 
varies  in  different  cases.  The  cartilage  may  be  torn  away  from  its  tibial 
attachment  and  displaced  backward  in  the  joint,  even  so  far  as  to  lie  in  the 
intercondylar  notch.  In  other  cases  the  cartilage  is  fractured.  In  two  of  my 
own  the  internal  semilunar  was  torn  completely  away  from  its  anterior  tibial 
attachment.  In  a  third  there  was  a  loose  fragment  of  cartilage  which  had  been 
torn  away  from  the  free  border  of  the  semilunar  and  lay  free  in  the  joint.  In 
another  caj-^e  the  cartilage  was  split  into  two  pierces  at  the  junction  of  its  anterior 
wath  its  posterior  two  thirds.  I  have  operated  upon  five  of  these  cases  and  in 
each  have  removed  the  injured  cartilage.  In  all,  a  recovery  from  the  attacks 
of  synovitis,  which  had  disabled  the  patients  for  ])eri(>(ls  varying  from  six 
months  to  three  years,  occurred,  and  in  all  a  perfect  functional  result  followed. 
One  of  the  patients  was  a  member  of  the  Fire  Department  in  the  City  of  New 
York  and  was  able  to  return  to  his  work.  Another  is  at  present  with  Peary 
somewhere  in  the  vicinity  of  the  North  Pole.  This  last  case  was  an  athletic 
young  man  who  was  abb*,  six  months  after  the  ojx^ration,  to  play  football  and 
to  engage  in  cross-country  running,  etc.^ 

The  (liafjnosls  of  dislocations  and  fractures  of  the  semilunar  cartilages  is 
usually  sini])le,  from  the  characteristic  history  of  the  locking  of  the  joint  and 
the  recurrent  attacks  of  synovitis,  sometimes  by  the  possibility  of  feeling  the 
edge  of  the  displaced  cartilage.  The  symptoms  are,  however,  identical  with 
the  presence  of  floating  bodies  in  the  joint  from  other  causes.  In  the  latter 
condition  the  ])atient,  if  observant,  will  usually  have  discovered  the  presence 
of  the  floating  body  and  have  felt  it  with  his  fingers  in  different  positions.  Such 
floating  bodies  are  fairly  commcm  in  arthritis  deformans,  but  the  other  lesions 
of  this  disease  are  so  marked  that  confusion  is  not  likely  to  arise.  (See,  also,. 
Floating  Bodies  in  the  Knee-joint.)     The  X-rays  are  rarely  of  any  value  in  the 


*  During  his  strenuous  Arctic  trip  his  kn.;e  gave  him  no  trouble. 
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differentijd  diagiio^sis.  Cartilage,  as  lias  bef'ii  eli^ewhere  statpil,  easl8  no  visible 
shadow  in  an  X-ray  picture,  aod  floating  bo^lies  ccmtaiuiiig  bone  or  calcareous 
material  suttieieiit  to  east  a  sliadow,  are  tlie  except i*pn  rutbcr  tluni  tbe  rule. 

I  have  never  seen  a  case  of  what  ap|>eare<l  to  lie  a  fractureil  or  dislocated 
semihinar  cartilage  which  recovered  pennanentlj  as  the  result  of  conservative 
treatment.  It  is  at  present,  so  far  as  I  am  aware,  the  con-sensus  of  opinion  that 
removal  of  tlie  injured  cartilage  is  lietter  than  tbe  attempt  to  suture  it  in  place^ 
ahhuiigli  I  have  seeti  gf>od  rrsuUs  follow  sueh  suturing  in  the  hands  of  others, 
notably  several  cases  oj>erated  upon  by  Ur,  Charles  McBurney.  The  removal 
of  the  cartilage  ap]iears  to  have  no  disturbing  effect  of  any  moment  i\\\<m  the 
fnncfitms  of  the  joint,  except  that  in  some  eases  the  ]iatient  finds  it  desirable,  if 
tbe  internal  semilunar  has  Wen  removed,  to  avfiid,  as  far  as  possible,  movements 
which  put  tbe  internal  lateral  ligament  of  the  knee  upiui  the  stretch. 

The  diagnosis  of  avulsion  or  of  laceration  of  Ihv  crucial  litjamrnls  is  not 
likely  to  he  made  Ix'fore  the  time  of  o|x?riition.  In  tliese  cases  the  lig»|ment 
is  more  a[»t  to  hy  torn  away  from  the  femur,  fir  lo  he  ruptured,  than  to  tear 
away  with  it  a  {)orti*>u  of  hone,  either  fenuir  or  tibia.  If  tbe  laf^t  accident 
sbouM  rxfur  a  ]>ossible  diagnosis  might  he  nuide  by  di?covering  the  sba<low 
of  a  minute  jKirtion  of  buiie  in  an  X-ray  picture,  though  its  source  might 
be  problematicah 

OPEIC    WOUiroS    OF    THE    KNEE    AND    ITS    VICINITY 

Open  wonntls  of  thi*  skin  and  sulHiilsuiriOis  tissues  of  the  kuvv  jiossess  no 
special  inten^st,  so  long  as  they  do  n^t  rutrr  the  knee-joint,  nor  do  incised 
wounds  of  the  deeper  structures  of  the  lindi  present  any  mital^le  c]iliieulties  of 
diagnosis.  The  liam-striiig  nuiscleSj  the  nerves  and  vesstdis  of  the  popliteal  space, 
and  tbe  external  iM»j>liteal  nerve  may  \m;  injured  in  incist^d  wounds,  m  may 
be  the  muscles  and  tendons  upon  tbe  front  of  the  joint.  No  special  diagnf>stic 
rules,  however,  other  than  such  as  have  Irieen  given  elsewhere,  are  required  for 
tlje  recognition  of  th**se  injuries.  l*he  surgeon  will  carefully  examine  the 
wound,  enlarging  it  if  necessary,  in  «»rdor  to  determine  what  structures  are 
injured  and  bow  they  may  lH\st  Ix*  repaired.     The  rerngnitifm  of  the  extent  of 

,  the  lesion  is  usually  simple  during  the  necessary  manipulations. 

f  Wounds  of  the  knee-joint  itself,  if  infected,  are  among  tbe  gravest  of  in- 
juries. The  joint  is  so  large  and  so  eouiplieated  me(4jani<'iilly,  so  bard  projicrly 
to  drain,  and  tbe  j>ower  of  synovial  iuend>ranes  in  getting  rid  of  pyogenic  infec- 
tions iai  so  feeble,  that  a  seriously  infected  wound  of  the  knee-joint  is  an  injury 
which  gives  the  surgt»on  the  gravest  concern. 

Tbe  knee-joint  may  bo  o|iened  l»v  any  sort  of  direct  violence,  either  as  the 
result  of  cut?*  or  stabs  with  knives,  *higgors,  piccr*s  of  broken  glass,  scythes,  and 
the  like,  or  in  a  eonsiderid»l<*  propuriion  of  ciis<*s  the  wounds  are  [lunctured, 
as  from  a  blow  with,  or  fall  ngaiiist,  tbr  sharp  stcvl  luniks  which  draymen  use 
in  moving  boxes^  or  from  a  blow  over  tbe  knee-joint  from  the  slipping  of  a 
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brad  awl  such  as  shoemakers  use.  Gunshot  wounds  of  the  knee  will  receive 
separate  consideration.  In  the  diagnosis  of  wounds  of  the  knee-joint  it  is  im- 
portant to  bear  in  mind  that  the  skin  and  subcutaneous  tissues  move  freely 
over  the  joint  structures  beneath,  and  that  when  the  limb  is  moved  from  the 
position  in  which  the  wound  was  received,  the  orifice  in  the  skin  and  the  orifice 
in  the  joint  capsule  may  not  correspond  in  position.  This  is  in  one  way  favor- 
able, so  long  as  the  joint  is  not  infected  at  the  moment  of  its  infliction,  since 
the  wound  in  the  joint  itself  becomes  thereby  practically  a  subcutaneous  wound ; 
and  while  suppuration  may  occur  in  the  wound  in  the  skin,  it  does  not  neces- 
sarily involve  the  joint.  On  the  other  hand,  if  the  wound  is  infected  at  the 
time  of  the  injury,  the  surgeon  may  be  misled  as  to  the  true  condition,  and 
fail  to  recognize  and  proi)erly  to  disinfect,  or  otherwise  care  for,  the  wound  in  the 
joint  capsule.  Ilis  attention  may  not  be  drawn  to  the  opening  of  the  joint  until 
symptoms  of  joint  irritation  appear.  Another  fact  is  to  be  borne  in  mind  in 
regf^rd  to  infected  wounds  of  the  knee,  namely,  that  the  })rogress  of  the  joint 
infection  is  often  insidious.  The  patients  may  suffer  comparatively  little  pain, 
the  character  of  the  synovial  discharge  may  for  a  time  be  only  slightly  puru- 
lent, and  there  may  be  for  many  days  but  trifling  constitutional  symptoms.  For 
an  illustrative  case  of  this  kind  the  reader  is  referred  to  Vol.  I,  page  98. 

The  recognition  of  the  fact  that  a  wound  opens  into  the  knee-joint  may  ho 
very  easy,  or,  on  the  other  hand,  quite  difficult.  If  the  wound  is  large,  the 
opening  in  the  joint  capsule  may  be  visible  upon  inspection  and  the  escajK? 
of  synovia  may  be  noticed  at  once.  If,  on  the  other  hand,  the  wound  is  small, 
no  synovial  fluid  may  escape,  and,  as  stated,  the  wound  in  the  skin  and  the 
wound  in  the  joint  may  not  correspond  in  position,  unless  the  knee  is  placed 
as  it  was  when  the  injury  was  received.  If  there  be  reason  to  suspect  that  an 
accidental  wound  may  have  entered  the  knee-joint,  it  will  be  the  duty  of  the 
surgeon  to  approach  such  an  injury  with  all  the  ase])tic  precautions  which 
accompany  so  serious  an  operation  as  is  involved  in  exploring  a  large  joint.  It 
will  be  his  duty  to  enlarge  the  external  wound  and  to  search  carefully  for  an 
injury  to  the  joint  capsule.  If  such  be  found,  synovia  can  usually  be  made 
to  escape  by  pressure,  in  case  the  joint  is  opened.  The  wound  in  the  joint  may 
then  be  dealt  with  as  circumstances  seem  to  require.  The  wounded  tissues 
may  be  disinfected  and  the  joint  either  sutured  or  drained,  as  may  seem  best 
in  the  individual  case.  If  the  infection  is  very  slight,  suitable  drainage,  im- 
mobilization, the  application  of  wet  aseptic  dressings  and  cold,  will,  in  some 
instances,  prevent  a  serious  or  destructive  panarthritis.  If  such  occur,  it  may 
be  recognized  by  the  pain,  greatly  increased  by  motion,  by  heat,  edema,  and 
sometimes  redness  of  the  overlying  skin ;  by  the  change  in  the  discharge  from 
clear  synovia  to  cloudy  fluid,  and  finally  to  sticky  pus,  and  by  the  constitutional 
symptoms  of  more  or  less  severe  sepsis.  In  some  of  the  cases,  in  spite  of  the 
most  careful  surgical  treatment,  including  the  transverse  incision  of  the  soft 
parts,  thus  opening  the  joint  widely  with  flexion  of  the  knee,  the  effort  to  stay 
the  infection  will  fail,  and  the  patient  will,  under  the  most  favorable  conditions, 
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survive  witli  an  ankylosis,  or  after  ainputiitiini  uf  (lir  tliigli,  {lioiigl)   in  mnny 
cases  death  will  result.     (See  Diseases  uf  Wounds*  YuL  L) 

In  lt^*05  tbe  late  Dr.  Carleton  P.  Flint  CTillected  the  histories  of  310  cases 
of  pvugenie  iuftn^tiou  uf  the  knei^-jnint  whieh  oreurred  in  a  niiinher  of  different 
hospitals  in  the  City  of  New  York  during  the  preeeding  ten  years.  Among 
thei*e  then*  were  52  |)enetrating  wounds  of  the  joint;  10  were  lacerated  wounds, 
8  were  punetnred  wonnds,  o  were  gimsliot  wounds.  Of  tliese,  W  or  00  [x^r  eent 
iKH^anje  seriunsly  infected.  Airmng  the  hieerated  wouinls  alnrnt  half  iMx^anie  in- 
foeted,  ami  among  the  fractures  of  the  patella  78  jier  cent  hrcmtie  infected.  The 
results  in  the  30  easels  were,  tliat  4  died  with  or  without  an!})nlatiou,  2  legs  were 
amputated,  and  2  knees  resoeted.  Aujoun^  those  who  survived,  there  were  20 
who  left  the  hospital  with  varying  degrees  of  disability-  Four  had  complete 
ankvlosis  of  the  knee. 


GUNSHOT    WOUNDS  OF  THE  KNEE 

Gunshot  wounds  of  the  knee-joint  may  or  may  not  be  accompanied  by 
injuries  id  the  liones.  The  latter  grnu])  eonstitute  the  exeejttiuns-^  the  f«irmer 
the  rule.  The  diagnosis  of  the  mere  presence  of  a  gunshot  wouml  entering  the 
knee-joint  usually  offers  no  diffienlties  from  tlie  ]n>sititvu  of  the  woiukL  The 
injuries  produced  may  In?  of  the  most  varied  eluiracter.  A  ninnhrr  of  cases 
have  been  observed  in  rei^ent  wars  of  gunshot  wounds  of  the  knee-joint  made 
by  the  small  caliher  rifle  bnllet  which  passed  through  the  lower  end  of  the 
femur,  producing  merely  a  simple  perforation,  with  very  little  cnuuniinution  of 
bone,  or  destruction  of  tissue.  In  these  cases,  if  they  remain  asej>tie,  the  results 
are  exceedingly  favorable.  See  quotation  from  Makins,  under  Fra<'tures  of 
H  the  Femur.  On  the  other  hand,  if  the  wound  becomes  iufecte<l,  if  the  bullet 
B  contuses  or  tears  the  popliteal  artery,  if  there  is  extensive  splintering  of  bone, 
H  the  results  may  be  and  usually  are  disastrous.  Tbe  following  statistics  of  gim- 
^^M||Ot  wounds  of  tlie  jiunts,  showing  the  improvement  in  results  following  the 
^HflBptic  occlusive  treatment  of  these  injuries  as  compared  with  the  treatment 
Hl>efore  aseptic  surgery  was  known,  are  nf  interest.  They  are  (pioted  from  an 
article  V»y  ^fajor  William  C.  Borden,  Surgeon  r\  S,  A.,  in  **  American  Practice 
^  of  Surgery,"  Bryant  and  Buck,  Vol  II,  pages  67(i,  (iTT. 
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Fmnco*        Japan-Chinjb 
Pnusiiui.  (Ha0L). 


100.0 

25  0 

0  0 

0  0 

0  0 
0  0 


Ainericma 
(Regutani). 
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CASES  AND  DEATHS  IN  EACH  CLASS  OF  JOINT  WOUNDS  IN  TWO  RECENT 

WARS 


Joint. 

Japan-China  War 
(Ha«a). 

SPA5a8H-AMEIUCAN   WaR 

(Regulars). 

Number. 

Deaths. 

Number. 

Deaths. 

Hip 

Knee 

Ankle 

Shoulder 

Elbow 

Wriat 

1 
16 

4 

4 
16 

6 

1 
4 
0 
0 
0 
0 

0 
18 
11 
3 
5 
6 

0 
1 
0 
0 
0 
0 

Total 

47 

5 

43 

1 

Mortality,  per  cent 

10.6 

2.3 

These  statistics  strongly  emphasize  the  caution,  that  no  treatment  at  all  is 
better  than  the  handling  of  wounds  with  dirty  fingers  or  introducing  into  them 
dirty  instruments,  thereby  insuring  infection.  It  is  probable  that  von  Berg- 
mann  first  demonstrated  the  value  of  the  conservative  antiseptic  treatment  of 
gimshot  woimds  of  joints  during  the  Franco-Prussian  War.  lie  treated  fifteen 
cases  of  gunshot  wounds  of  the  knee  by  occlusive  antiseptic  dressings  and  im- 
mobilization. They  were  all  serious  injuries,  and  the  oj^ening  of  the  joint  was 
complicated  by  more  or  less  extensive  comminution  of  bone.  Fourteen  of  these 
cases  recovered  wuth  movable  joints.  In  the  fifteenth  amputation  was  done 
and  death  followed.  In  the  same  war  cases  of  gunshot  wound  of  the  knee, 
treated  by  the  older  methods,  died  in  all  but  five  per  cent  of  the  cases. 

Gunshot  wounds  of  the  knee  made  by  large  soft  leaden  bullets,  and  by  soft 
nosed  small  caliber  rifle  bullets,  and  by  large  shell  fragments,  are  apt  to  be  such 
destructive  injuries  that  amputation  is  necessary  in  a  large  proportion  of  cases. 
The  localization  of  bullets  in  the  knee  or  femur  is  readily  determined  by  means 
of  stereoscopic  X-ray  pictures. 

A  very  serious  grouj)  of  open  wounds  of  the  knee-joint  are  constituted  by 
compound  dislocations  of  the  knee.  In  these  the  ])opliteal  artery  and  vein  are 
often  ru])tured,  or  the  artery  may  he  so  contused  that  it  subsequently  undergoes 
thrombosis  or  sloughs;  and  from  the  method  of  production  of  the  injury  such 
wounds  are  frequently  infected.  In  the  statistics,  in  the  Index-Catalogue  of 
the  Surgeon-Generars  Library,  at  Washington,  quoted  by  Stimson,^  '*  of  114 
traumatic  cases  the  dislocation  was  forward  in  52,  backward  in  34,  outw^ard  in 
21,  inward  in  4,  lateral  in  1,  and  by  rotation  in  3.  In  21  of  thein  the  disloca- 
tion w^as  compound,  11  forward,  4  backward,  0  outward. '^ 

If  the  popliteal  artery  is  torn,  or  becomes  occupied  by  a  thrombus,  gangrene 
of  the  limb  is  highly  probable.  This  accident  necessitates  amputation.  In  cases 
of  doubt  as  to  whether  or  not  the  function  of  the  artery  is  or  will  be  abolished, 

*  L.  A.  Stimson,  loc.  cit.,  p.  777,  1907. 
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tlic  ermditum  of  the  eirfiili^hiin  uf  the  liiuh  fMlltnvin^  the  prorliK'tidn  of  the 
dislocation,  and  tlie  loss  of  ]>ulsution  in  the  arteries  at  tlie  ankle,  will  be  tbe 
surgeon' 8  guides  as  to  whether  or  not  ainputntinn  ninst  he  performed. 

IK  JURIES    OF    THE    POPLITEAL    VESSELS 

As  suggested  in  the  preeedin^r  i»iini^n';i]ih,  injury  of  the  po|iliteul  vessels  is 
a  raflier  eoinnion  aeeident  m  a  eoniplieatit)ii  of  rlislin^utitm  of  the  knee,  esueeially 
of  the  forward  variety.  Injuries  of  the  popliteal  ve.ssels  are  se<Mi  nn!  yery 
rarely  in  the  Inij^pitals  of  the  City  of  New  York  a.s  eoni]iliealing  injuries  in 
cases  of  cf»njpound  efjniiuinuted  Iraetures  of  tlie  lower  portion  of  the  feinur,  tlie 
result  of  railway  aeej dents  and  the  passage  of  tlie  wheels  of  heavy  veliieles  across 
the  thigh.  The  reetjgnition  f>f  the  injury  can  lie  nit^de  sometimes  by  inspec- 
tion of  the  highly  eoinplieated  %vound  or  from  loss  of  pulsation  in  the  vessels 
Ih?1ow,  etc.  Death  from  shfK/k,  or  a  eoiuhination  i>f  shock  and  hemorrhage^  is 
not  rare.  jAmputati«»n  of  tlie  limb  fret]ueutly  becf^iinos  necessary.  Here,  as 
elsewhere,  however,  a  cautious  and  rational  conservatism,  careftd  disinfecrtion 
of  tlie  wmnifl,  ete.j  may  save  life  and  limL  If  the  popliteal  artery  is  niptured 
by  sndden  violence,  it  may,  as  has  already  been  remarked  of  other  large  vessels, 
be  so  rolled  up  in  a  eord  that  it  does  not  hleed,  and  its  torii  or  contused  stujup 
may  Ix?  seen  in  the  wound,  if  sueh  exist.  If  the  artery  is  torn  snlK*utantM:>usly, 
and  its  lumen  is  not  closed,  a  large  arterial  liematoma  will  form  in  the  popliteal 
space  and  pressure  upon  the  accompanying  vein  will  usnally  cause  thromWsis 
in  til  is  trunk  also.  Gangrene  of  the  limb  is  a  probable  seqiienee.  In  the  cases 
in  which  the  artery  is  merely  er»ntused,  it  may  subsei]uently  beeonie  tilled  with 
a  thrombus,  a  eon<lition  to  l>e  reeognized  by  rules  already  given.  In  other  cases 
the  contusion  may  Ije  followed  imirietliately,  or  after  <lays  or  weeks,  by  tbe  for- 
mation of  an  aneurism.     (See  Popliteal  Aneurism.) 

FRACTURES  OF  THE   PATELLA 

The  patella  may  In-  fractured  liy  mtiseiilar  aetion  or  by  direct  violence^  the 
former  group  being  the  more  common.  The  aeeident  is  much  more  common 
in  men  than  in  women  and  occurs  most  frequently  during  the  active  decades 
of  life.     It  is  rare  anjong  children. 

In  the  statistics  of  various  observers  the  injury  constitutes  from  one  to  two 
jier  ctmt  of  all  fractures.  The  fractures  may  lie  simple  or  crmipound.  The 
latter  cKvur,  as  a  rule,  from  direct  vinlenr-e,  the  fr»rmer  from  miiseular  action^ 
the  result  of  a  p:iwerful  sudden  contraction  of  the  quadriceps  exten^^or  muscle 
of  the  tliigli.  wiiieh  may  directly  pull  ihe  bone*  a|»art,  or,  it  is  lielieved,  in  smne 
inj§tances  may  break  it  across  the  cnndyles  nf  tht^  femur.  The  accident  hnpiK-ns 
from  the  sndden  violent  contraction  <'f  tlir^  quadriceps  made  in  the  eflF(U't  to 
prevent  a  fall,  or  when  the  leg  is  forcibiy  tlexed  against  ibe  opjwisition  of  the 
extensor  mustdes  of  the  tlugh.     In  the  cases  produced  by  muscular  action  the 
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line  of  fracture  in  m^^t  instancei?  passes  tran<ver:!ely,  or  nearly  so,  across  the 
middle  of  the  bone.  The  line  of  fracture  may  be  directly  backward  through 
the  bone,  or  somewhat  oblique,  as  from  alx>ve  and  in  fr«>nt  downward  and  back- 
ward. A  few  cases  of  vertical  fracture  have  been  re|K»rted,  and  in  the  fractures 
by  direct  violence  the  bone  is  usually  comminute^!.  !n  tlic  fractures  by  ir.us- 
cular  action  there  is  usually  separation  of  tlie  fra<nnents,  more  or  less  marked, 
which  increases  after  the  muscles  have  r^ained  their  tone  and  the  joint  has 
become  distende<I  with  blood.  The  separation  may  be  in  some  instances  very 
slight,  where  the  fibrr^-j periosteal  covering  of  the  lK»ne  is  not  completely  torn, 
or  in  other  cases  the  finger  sinks  readily  between  the  fragments,  or  the  separa- 
tion may  amount  to  an  inch  or  more.  In  untreated  cases  or  in  cases  of  failure 
of  union,  the  separation  grows  greater  with  time,  owing  to  the  contracture  of 
the  ligamentum  patella?  and  of  the  quadriceps  muscle  and  may  amount  to 
several  inches.  In  addition  to  the  break  in  the  bone  the  lateral  expansion  of 
the  tendon  of  the  quadriceps  on  either  side  of  the  patella  is  more  or  less  ex- 
tensively torn,  and  the  fibro-periosteal  and  tendinous  covering  of  the  patella 
is  also  ruptured.  The  rupture  of  the  latter  usually  does  not  occur  at  the  same 
level  as  that  of  the  fracture,  but  at  some  distance  below,  and  the  fibrous  tissues 
are  usually  pulled  out  into  a  fringe,  which  very  commonly  falls  over  the  lower 
surface  of  the  upper  fragment,  thus  in  some  cases,  as  was  first  pointed  out  by 
Macewen  and  Koni^r,  interfering  with  close  union  between  the  fragments.  The 
fragments  may  remain  in  their  normal  relations  to  the  femur  and  tibia,  or 
may  be  rotates!  ujx»n  a  horizontal  transverse  axis,  so  that  the  upper  surface  of 
the  lower  fragment  looks  forward,  or  the  upper  fragment  may  be  rotated  in 
a  similar  manner.  As  may  be  readily  understood,  the  interposition  of  the 
toni  fibrous  structures,  and  in  other  cases  the  rotation  of  the  fragments,  render 
the  conditions  rather  unfavorable  for  close  union-  by  conservative  methods  of 
treatment.  Immediately  after  the  fracture  there  occurs  a  rapid  effusion  of 
blood  and  synovial  fluid  into  the  knee-joint,  causing  a  marked  swelling  of  the 
knee. 

In  the  fractures  by  direct  violence  the  bone  is  broken  by  blows  upon  the 
knee  as  from  the  kick  of  a  horse,  a  gimshot  wound,  or,  as  in  the  case  related 
upon  page  0^,  Vol.  I,  from  the  blow  of  a  piece  of  flying  iron,  the  result  of  a 
gunpowder  explosion.  It  is,  of  course,  jwssible  that  the  patella  may  be  frac- 
tured by  dire<'t  violence  from  falls  upon  the  knee,  but  in  the  opinion  of  most 
surgeons,  including  Stimson,  this  method  of  production  is  rare.  The  fractures 
by  direct  violence  are,  as  stated,  usually  comminuted,  but  they  are  not,  as  a  rule, 
attended  by  s^'paration  of  the  fragments,  the  fascia,  tendons  and  ligamentous 
structures  not  1km  ng  torn. 

Symptoms. — The  symptoms  of  fracture  of  the  patella  are  characteristic 
At  the  moment  r»f  a  sudden  mus<Milar  effort  the  patient  hears  a  crack  which 
may  lie  audible  to  bystanders,  exix^rit^ices  a  severe  pain  in  the  knee,  falls  and 
finds  hims<*If  nuiible  to  extend  the  limb.  It  may  1h»  said,  however,  that  in  frac- 
tures by  direct  violence  the  patient  nuiy  still  W'  able  to  walk,  although  the  use 
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of  tlie  liJiib  is  aocuiniumifMl  by  exiremt?  pain.      In  tlie  nrilinary  transverse  frao 
tures  by  muscular  action  Stimsoii  *  states : 

In  a  few  cases  he  has  walkod,  and,  indctxl,  in  most  it  is  possible  to  walk  backward, 
keeping  the  knee  extended  by  the  pressure  of  the  heel  on  the  gronnd,  or  even  to 
walk  forward  if  the  uninjured  limb  is  advanced  and  the  other  swung  up  to  it,  but 
not  beyond  it. 


I 


The  patient;  may  fall  to  the  gmnnd  and  tind  liiniscOf  nnaldo  to  rise.  In  the 
tn'dinary  cases,  as  lie  Ires  upon  his  baek,  be  is  nut  ahle  tv»  lift  Hie  beel  from 
the  ground.  S<x)n  after  the  accident  the  joint  iKTomes  tilled  with  blnod  and 
swollen.  Keebyninsis  devehips  after  bourrf,  or  a  day,  and  is  usually  extensive. 
The  diagiiMsis  of  the  fracture  is  ab- 
solutely simple  in  ordinary  castas. 
There  is  the  history  of  the  accident^ 
the  disability  as  deserilK^d  ;  tjie  kneo- 
joint  is  swollen  and  disteutled  with 
blood ;  upon  palpation  the  tiuger 
sinks  rea4lily  bc^tween  the  buiiy  frag- 
ments. Pressure  uiMin  either  frag- 
ment is  painful,  and  if  the  fragments 
are  crowded  toward  one  another, 
crepittis  may  sometimes  be  elieitetL 
This  also  causes  pain.  The  fnig- 
nients  are  independently  ui^ivahle 
laterally. 

In  the  fractures  l>y  dire«»t  vii> 
lence  the  diagnosis  is  to  !x*  made 
from  the  history  of  the  injury, 
sometimes  from  tbe  presenct!  of  a 
wuund  extending  directly  Ixdween 
the  fragments  into  the  joint,  from 
the  presence  of  b>calized  pain  and 
tenderness^  by  tbe  swelling  of  the 
joint,  and  usually  by  mobility  and 
crepitation,  as  the  fragments  are 
moved  one  njwjn  the  other.  In  these 
cases  the  Inme  is  often  broken  into 

several  pieces,  and  this  condition  a!so  is  usually  easily  recognized.     Separation 
is  usually  slight. 

Bepair. — At  the  present  time,  unless  ctmtraindications  exist,  a  large  proper* 
tion  of  fractures  of  tbe  patella,  when  it  is  ]Kissible  to  p^Tform  an  asc^ptic  oj)era- 
tion,  are  treateil  by  [during  the  tiiid»  upon  a  jxisterior  si^lint^  by  pressure  witi 

<  L.  A,  8tirason,  htc.  eit.,  p.  :*«16,  1907. 


Fig.  208. — Old  FnArrtTnt  or  Tin-  Patklla  ;  Mahkkd 
Sfii'AHATioN  or  riii;  Kragmenth  with  Vtitr  Fee- 
ble Union,     (Drawing  by  0r  B.  8.  Bamnger.) 
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a  tight  bandage,  or  an  elastic  bandage  upon  the  knee,  to  limit  the  eflFusion  in 
the  joint  and  the  swelling,  by  the  application  of  cold  in  the  fonn  of  an  ice  bag, 
and,  at  the  end  of  seven  or  eight  days,  by  an  open  operation.  Apposition  of  the 
fragments  is  obtained  by  suture  through  the  surrounding  fascial  and  aponeurotic 
structures.  The  joint  is  carefully  washed  free  from  all  blood  with  hot  sterile 
salt  solution,  and  an  effort  is  made  to  use  the  fewest  possible  number  of  instru- 
HK^nts  and  to  keep  everything  else  out  of  the  joint.  Some  surgeons  prefer  a 
vertical  incision  over  the  middle  of  the  patella,  others,  myself  included,  a 
transverse  or  somewhat  crescentic  cut  with  its  convexity  dow-nward  and  not 
directly  over  the  line  of  the  fracture.  Bony  union  may  thus  be  obtained  in  a 
large  j)roi)ortion  of  cases.  It  should  be  borne  in  mind  that  no  one  who  is  not 
able  to  surroimd  his  j)atient  with  every  possible  aseptic  precaution,  such  as  may 
be  obtained  in  a  modern  hospital,  or  who  is  not  himself  accustomed  to  doing 
aseptic  oi)erations,  has  any  business  to  operate  upon  a  fractured  patella.  The 
result  of  failures  to  keep  the  wound  aseptic  are  too  disastrous  to  justify  any 
imnecessary  chances  being  taken.  In  those  cases  in  Avhich  the  fragments  may 
be  brought  into  bony  contact,  as  evidenced  by  crepitation,  and  kept  there,  the  non- 
operative  treatment  of  fracture  of  the  patella  is  attended  by  very  good  and 
nearly  perfect  functional  results.  Bony  union  is,  however,  the  exception  rather 
than  the  rule.  Even  in  those  cases  in  w-hich  imion  is  not  very  close  the  func- 
tional result  is,  as  a  rule,  satisfactory,  although  there  will  usually  be  some  loss  of 
extension.  Still,  these  patients  become  accustomed  to  the  slight  disability  and 
may  finally  become  unconscious  of  it.  In  the  nonoperated  cases  there  are  a 
number  of  forms  of  treatment,  the  details  of  which  I  shall  not  here  de- 
scribe. During  the  after  treatment  the  patient  should  be  careful  to  avoid 
falls  or  forced  flexion  of  the  joint  for  a  period  of  several  months.  The  dan- 
ger of  such  flexion  occurring  is  best  avoided  by  wearing  a  light  and  removable 
plaster  splint,  so  that  massage  and  gentle  motion,  with  douching,  etc.,  may  still 
be  employed. 

The  open  method  of  operation  as  practiced  by  Dr.  Stimson  in  nearly  two 
hundnnl  and  fifty  cases  (1907)  has  been  in  his  hands  absolutely  successful,  no 
case  of  failure  having  occurred.^  He  uses  a  central  vertical  incision,  frees  the 
fragments  from  blood  and  torn  fibrous  fringe,  and  drawing  the  fragments 
together  w^itli  hooks,  "  passes  tw-o  or  three  catgut  sutures  in  the  periosteum 
along  the  edge  of  the  fracture,  or  a  single  silk  or  stout  catgut  suture  passed 
through  the  tendon  and  ligamentum  patelhe,  so  that  its  two  strands  lie  in 
front  of  the  bone.  Sometimes  additional  sutures  are  placed  in  the  rents  in 
the  lateral  extension  close  to  the  bone.  The  skin  is  then  closed  by  the  continuous 
silk  suture  without  drainage." 

r  hav(»  us(»d  tliis  method  myself,  or  one  very  similar  to  it,  in  the  New  York 
Hospital  for  souk*  years  in  a  fairly  large  number  of  cases  with  uniformly  good 
results.     I  ])refer,  howevcu*,  not  to  use  nonabsorbable  buried  sutures. 

*  Stimson,  loc,  cit.y  p.  376. 
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RUPTURE    OF   THE    QUADRICEPS    EXTENSOR   TENDON  AND  RUPTURE 
OF  THE  UGAMENTUM  PATELLAE 

The  qnadrireps  extensor,  or  llie  ligaTiioDtuiii  |mt<^llu%  may  1^  ruptured  by 
ijHLS<^iilar  aetiiai  of  a  kind  identical  with  that  eausiug  fraelure  of  the  patella. 
Why  in  the  one  case  the  patella  sliould  fracture  and  in  the  other  the  ten/lona 
rupture,  is  not  known,  exee|)t  in  a  ireneral  way  it  may  l>e  asstnned  that  muscles 
the  seat  of  any  form  of  de|reuerati<»n  are  pn*dis|Kisc*(l  to  ni]»ture*  Tlje  rpuidri- 
oeps  tendon  usnally  rnpturc^s  at  its  attaehuieiit  to  the  patella,  and  a  minute 
frapnent  of  patella  may  Im*  torn  away  at  the  nioTnent  of  rupture.  The  symfitom^ 
of  tlie  rupture  are  tliat  as  the  re^^ult  of  some  violence  which  pnts  the  quadriceps 
upon  the  stretch,  the  jmtient  feels  a  severe  pain  in  the  region  of  the  knee,  hears 
a  tearing  sound,  and  his  limb  gives  way  tinder  him.  Active  extension  of  the 
thigh  is  either  greatly  restricted  or  inip>ssihkv  according  to  the  depth  and  extent 
of  the  rnptni*e.  If  the  rupture  takes  place  close  to  the  patdla,  there  may  or 
may  not  be  a  considerable  effusion  of  hlood  into  the  joint.  In  the  case  figured 
in  the  text  the  amount  of  bleeding  was  triHing.  Tn  other  casc*s  which  have  l>een 
dcseril)ed,  the  rent  and  the  knee-joint  are  s«Jon  filled  with  an  extensive  effusiiin 
of  bbjoih  The  diagnosis  is,  as  a  rule,  absolntely  simple.  There  is  a  visible 
and  palpable  holhnv  at  tlie  upper  border  of  the  ]mtella  with  a  sejiaration  vvliich 
in  the  case  jjliown  in  Fig.  llJ'i  admitted  the  side  of  the  hand  readily.  If  a  large 
amount  of  bleeding  occurs,  the  hollow  alnive  the  patella  may  cease  to  be  notice- 
able, but  the  rent  is  easily  recognized  nfKjn  palpation.  If  the  rent  is  extensive 
and  the  patient  is  in  good  physical  condition  and  the  surgeon  is  able  to  surround 
Lis  patient  with  every  [wissible  aseptic  precaution  and  is  accustomed  himself  to 

[aseptic  operations,  he  is  justified  in  repairing  the  injury  by  suture.  Under 
other  conditic»ns,  excellent  results,  sometimes  wifli  jir^rfect  restoration  of  func- 
tion, may  he  olitained  by  conservative  nietliods  of  treatment. 

I  Rupture  of  the  ligamentum  patelliv  (K^eurs  fri»ui  similar  fonus  of  vbilence 
to  those  alxive  mentioned,  and  the  patient  at  the  moment  of  rupture  again  ex- 
jieriences  a  sharp  pain  and  finds  himself  unable  to  extend  his  leg.  The  tendon 
may  rupture  at  its  attachment  to  the  tibia,  and  a  small  scale  of  bone  nmy  or  may 
not  be  torn  off. 

The  signs  and  symptoms  are  |>erfeclly  characteristic.  Inspt*ction  of  the  two 
linilis  will  show  that  the  ])atella  \\\Mm  the  injured  .side  has  risen  a  variable  dis- 
tance abo%^e  its  fellow,  which  may  amount  to  from  half  an  inch  to  two  or  more 
inches.  The  patella  is,  moreover,  freely  movable  laterally  U|Hm  the  injured  side 
and  may  Ik.*  tilte<l  in  various  <lire*"ti«»ns.  In  s<>me  of  the  cases,  in  which  the  ten- 
don ia  ruptured  close  to  the  tibia,  the  joint  is  not  oj>ened  and  no  heniarthros  oe- 

.  eiirs.  If,  on  ihe  otlier  hand,  the  tendon  is  ru]itured,  as  I  saw  in  one  case  uf  my 
own^  close  to  the  patella,  a  minute  fragmeijt  of  patella  t>eing  also  torn  away,  tln^re 
will  usually  be  a  greater  or  less  distention  of  the  knee-joint  with  blood,      lit 

[  the  case  mentioned  I  got  a  goad  result  by  catgut  suture  of  the  tendinous  and 
aponeurotic  structures. 
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In  regard  to  oporatiiig  ii])on  old  cases  of  fracture  of  the  patella  with  much 
separation  and  of  old  cases  of  ruj)tiire  of  the  lii!:a  men  turn  patelhe  with  notahle 
retraction  of  the  patella,  the  surgeon  must  bear  in  mind,  before  he  undertakes 
such  a  procedure,  that,  if  months  or  years  have  passed  since  the  original  injury, 
the  muscles  and  tendons  will  have  undergone  a  pi^rmanent  contraction.  In 
order  to  bring  the  fragments  of  the  ])atella  together  or  the  ligamentnni  patella' 
down  to  the  tibia,  respectively,  it  will  usually  l)e  necessary  to  make  extensive 
incisions  in  the  muscles  of  tluj  thigh,  and  although  I  have  seen  some  g<x)d  results 
follow  these  ojx^rations,  in  other  cases  the  condition  of  the  patients  has  not  been 
markedly  improved.  With  a  suitable  apparatus  these  individuals  are  able 
to  get  about  and  to  walk  with  comparative  comfort,  though  no  operation  be  done. 

DISLOCATIONS  OF  THE  KNEE 

Dislocation  of  the  tibio-femoral  joint  is  a  very  rare  injury.  In  the  statistics 
of  various  observers  it  forms  about  one  per  cent  of  all  dislocations.  The  dis- 
locations may  be  grouped,  in  reference  to  the  displacement  of  the  tibia,  into 
anterior,  posterior,  lateral,  either  to  the  inner  or  outer  side,  and  dislocations 
by  rotation.  The  accident  is  a  very  serious  one,  as  already  indicated  when 
speaking  of  Injuries  of  the  Popliteal  Vesst»ls.  The  artery  and  vein  may  be  torn 
or  the  artery  may  1x3  so  injured  by  pressure  that  throml)osis  follows.  A  fairly 
large  proi)ortion  of  the  cases  have  been  followed  by  gangrene  of  the  limb 
necessitating  amputation.  The  dislwation  is  frequently  compound.  The  nerve 
trunks  of  the  popliteal  space  may  also  be  severely  bruised,  stretched,  or  torn. 
The  most  frequ(ait  form  is  dislocation  forward. 

Forward  Dislocation  of  the  Knee. — The  injury  is  most  often  caused  by  hyj)er- 
extension  of  the  leg  at  the  knee,  although  cases  are  recorded  of  direct  violence 
forward  to  the  leg,  the  thigh  being  fixed,  or  of  a  blow  \\\yoTi  the  thigh  from  in 
front,  while  the  leg  was  hehl  immovable.  A  considerable  proportion  of  the  cases 
occur  as  the  result  of  machinery  accidents,  when  individuals  are  caught  in  a 
moving  fly  wheel,  or  by  Mting,  and  their  bodies  whirled  round  and  round, 
striking  against  the  ceiling  or  other  objects.  The  associated  injuries  may,  there- 
fore, be  very  grave  and  are  often  fatal.  A  forward  dislocation  may  be  com- 
plete or  incoin])lete.  In  the  complete  form  the  tibia,  after  one  or  both  lateral 
ligaments  and  usually  the  crucial  ligaments  also,  are  torn,  slides  forward  U|X)n 
the  femur  and  the  upper  end  of  the  tibia  comes  to  lie  in  fnmt  of  the  condyles. 
In  the  incom])lete  form  the  posterior  border  of  the  articular  surface  of  the  tibia 
rests  upon  the  cartilage  of  the  femur. 

The  diagnosis  of  com])lete  anterior  dislocation  of  the  knee  is  entirely  simple. 
The  condyles  of  the  femur  produce  a  prominence  on  the  posterior  surface  of  the 
limb,  \vhere  they  can  readily  be  seen  and  identified  by  ])alpation.  The  skin 
upon  the  anterior  surface  is  thrown  into  transverse  folds  just  above  the  joint. 
The  leg  is  shortened.  The  antero-posterior  diameter  of  the  knee  is  increased. 
When  viewed  from  the  side  with  the  limb  extended,  it  can  be  seen  that  the  leg 
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ipies  a  plane  anterior  to  tliat  of  tlte  thiglu  The  tibia  can  be  identified 
readily  on  the  anterior  aspect  of  the  limb,  and  the  patella  lies  in  the  space 
lictween  the  upper  end  of  the  tibia  and  the  displaced  femur.  The  knee  is  nsii- 
iiUy  completely  extended.  The  injuries  of  the  blood-vessels  and  of  the 
nerves  are  to  be  sought  for  in  the  manner  indicated  elsewhere  in  this  book  The 
diairnosis  of  a  eun3p>und  disloeiition  cnn  be  made  on  in>^pcctipn. 

Posterior  Dislocations  of  the  Knee,— I'bese  are  rarer  than  tlie  fnrmer  tv^pe  and 
are  caused  by  aimiliirly  severe  grailes  of  violence,  from  being  whirled  about  by 
maf^hinery,  occasionally  from  direct  violence  either  to  the  leg  or  to  the  thigh. 
In  the  cadaver  the  disWation  can  be  produced  only  by  very  great  violence. 
The  recognition  of  tlie  comiileie  forms  is  entirely  simple.  Tlie  condyles  of  tljc 
femur  form  a  marked  prominence  u|x»n  the  front  of  tlie  limb,  and  are  readily 
identified  with  the  patella  lying  between  liiem.  The  antcro-jwjsterior  diameter 
of  the  limb  is  greatly  iuereiisrd  The  uj^pcr  vnd  of  the  tibia  forms  n  marked 
prominence  in  the  popliteal  space. 
The  usual  posit iun  of  the  liiob  is 
that  the  knee  is  slightly  hyi^erex- 
tended*  The  amoimt  of  shortening 
varies  with  the  degree  of  upward 
displacement.  In  the  complete 
forms  it  may,  however,  be  an  incli 
or  two;  in  the  incomplete  forms  it 
IS  le«s.  Injuries  to  the  blood-ve^- 
sek  and  nervps  sli<^uld  be  sought  for* 

The  Lateral  Dislocations — ^These 
are  rare,  and  the  iueomplcte  forms 
are  more  common  than  the  emiiplete 
ones.  The  dishjcation  in  an  out- 
ward direction  is  m<jre  common 
than  the  inward  form.  In  the  out- 
ward dishxiations  the  inner  con- 
dyle of  the  femur  forms  a  marke<i 
prominence  on  the  inner  asjx^ct  of 
the  knee,  wliile  the  tibia  projects 
esorrespondingly  upon  the  other 
side^  The  leg  may  be  more  or  less 
riitated  outward  and  in  a  p<;>?iition 
of  extreme  genu  valgum.  The  lat- 
eral displacement  may  be  combined 
with  an  anterior  or  posterior  oin>. 
The  displacement  of  the  pattdla  is 
eomewhat  varied.  If  the  disloca- 
tion is  compound,  the  skin  ov^er  thf'  inner  cmidyle  is  torn.  The  recognition  of 
the  injury  is  entirely  simple  and  can  us ri ally  be  made  on  inspection.     In  these 
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cases  also  serious  injtiries  to  the  blood-vessels  have  been  observed.  In  the  eases 
^vhich  survive,  the  internal  lateral  ligament  may  remain  pennanently  weakened, 
so  that  the  leg  is  in  a  position  of  marked  valgus.  The  inward  dislocallons  are 
aho  extremely  rare.  Tliey  otviir  fruni  laternl  strains  whic^h  result  in  rupture  of 
tlie  external  lateral  ligament.  The  external  condyle  of  the  femur  is  readily 
recognized  on  the  outer  aide  of  the  joint  aud  the  head  of  the  tibia  projects  uj)on 
t!ie  iimer  side.  The  position  of  the  leg  varies  in  different  cases.  It  is  often 
ahductod  or  adducted,  sometimes  rotated. 

Dislocations  by  Rotation. — These  are  forms  scarcely  requiring  a  separate 
deseriptiou.  They  have  lieen  reatlily  recoguized  in  tlie  reported  cases  and  have 
been  produced  by  rotation  of  the  leg  carried  to  the  extent  that  the  lateral  liga- 
ments gave  way* 

In  a  general  way  the  reduction  of  dislocations  of  the  knee  is  not  difBciilt. 
In  all  eases  it  shoidd  he  borue  in  mind  that  the  jxjpliteal  vessels  may  be  injured. 
Some  difficulties  of  diagnosis  have  occasionally  occiirre(i  in  the  incomplete 
lateral  forms,  lu  cases  uf  doubt  tlie^  X-rays  would  demonstrate  the  fKjsitiun  of 
the  Ijf^iies  elearly. 

Congenital  Dislocation  of  the  Knee. — Cougeiiilal  dislocation  of  the  knee  due 
to  deformity  of  the  bones  enter iug  into  tbe  joint  is  rarely  observed,  associated 
then  with  very  nmrked  defHrniities  uf  olher  bones.  A  moderate  number  only 
of  anterior  congenital  dislocations,  unilatjeral  and  bilateral,  have  been  observed 

at  birth,  presumably  as  the  re- 
sult of  intra-uterine  pressure 
11] ion  the  extended  kuee.  The 
child  nniy  be  born  with  one  or 
both  knees  hy]ierextended  to  a 
right  angle  with  the  femur,  or 
the  foot  may  even  touch  I  he 
groin.  The  condition  is  read- 
ily recognizable  on  inspection 
aud  palpation.  A  rare  de- 
formity of  the  knee  is  the 
so-called  congenital  genu  re- 
curvatum. 

Congenital  Oenm  Recur- 
vatum. — In  these  cases  tlie 
tibia  may  be  greatly  hyper- 
extended  upon  the  femur* 
The  exteusor  muscles  are 
shorter  than  normal,  while 
the  flexors  are  relaxed  or  ab- 
normally long.  The  children 
are  able  to  hyperextend  the  knee-joint  to  a  variable  degree.  Tlie  cause  of  the  crm- 
dition  is  similar  to  the  more  marked  forms  descri!:>ed  in  the  preceding  paragraph. 


Fig.  210.— 
Typk. 


Charcot's   Knee-joint  op  the   DEftTHtTCTrVB 
(OjUection  of  tliR  late  Dr.  W.  J.  Voiight.) 
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Patliologicftl  Dislocation  of  the  Knee. — As  the  result  of  a  variety  of  diseases 
of  tlie  structures  euleriixg  into  tlie  kiu*e-joint,  the  various  forms  of  arthritis, 
artliritis  defurriians,  tuWreulinus  dlsiase,  or  the  paunrthritis  of  sii|ipunitioii, 
the  til»ia  may  Ijc  mure  or  k^ss  cimiplutely  dislocated  hack  ward  or  huckwiird  aud 
laterally  with  rotation  upoa  the  femun  Similar  disli>eations  are  ohscrvc^d  as 
the  result  of  the  destructive  joint  ksioiia  of  tahes,  Charcot's  knee.  (See  Fig. 
210.)  Tlie  tibia  may  l>c  dit!?]ilaceil  rlirectly  haekward,  or  backward  displacement 
may  be  couibiucd  with  external  rotatiun  and  outward  displacement  of  variable 
degree.  In  tnl>ercnlo8ig  of  the  knec*joint^  untreated  cases  gradually  develop  a 
more  or  hss  uuirked  backward  dislocation  of  the  tibia,  nsnally  combined  with 
outward  rotation.  The  actual  condition  of  the  bunes  is  readily  rec<jgiiizL'd  on 
palpation,  and  may  be  very  clearly  shown  in  an  X-ray  picture.  It  is  important 
to  bear  in  mind  in  tliis  connection  that  the  flexor  muscles  aud  other  structums 
iiix>n  the  back  of  the  limb  are  permanently  shortened,  and  that  in  resecting  such 
knees,  care  must  be  taken  to  cut  off  enough  bone  to  avoid  any  tension  ujx^n  tlie 
structures  of  the  popliteal  space.  I  have  sc^en  a  case  in  wliicli  failure  to  appre- 
ciate this  necessity  led  to  thrombosis  of  tlie  popliteal  artery,  gangrene  of  the 
limb^  and  amputation,  followed  by  death. 
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The  patella  may  be  dislocated  inward  or  outward,  or  may  be  rot n ted  m 

ward  or  outward   U])on  a  vertical 

axis,  so  that  it  stands  upon  edge  in 

the    groove    between    the    condyles. 

The  dislocation  is  a  very  rare  one, 

the  frequency  with  which  it  occurs 

l)eing  even  less  than  is  the  ease  with 

disl<jeations  of  the  knee.     The  l>one 

may  he  displaced  eitlier  hy  direct 

violence  or  by  nuiscular  aetiom 
[        Lateral  Dislocation  of  the  Patella. 

— Lateral  di.sl<M^atitjn  of  tlie  patella 

is  the  most  frequent  form,  ami  in 
,  most  of  the  reported  cases  the  dislo 
[  cation  has  been  outw^ard.  It  may 
^bo  incomplete  or  complete.  In  the 
case  the  edge  of  the  patella  still 
[remains  in  contact  with  the  edge  of 

the  articular  surf  nee  of  the  condyle. 

In  the  complete  cases  it  is  still  fur- 
ther displaced  outward.  The  dis- 
location may  occur  as  the  result  of 

blows  and  falls  upon  the  inner  bor- 


Fia.  211, — t\>NtitMfAL  Ahhenck  or  Both  FATSiUJiu 
No  notable  loas  of  fuuctiua.  (New  York  Hq»« 
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der  of  the  patella,  or  by  such  injuries  cmiihined  with  tlje  forcible  contraction  of 
tlic  quadriceps  miiHcIc,  As  the  pntella  h'uvi*s  ils  pliicHs  tlu^  csipsule  of  the  joint  is 
trim  mure  or  less  extrnsi%dy,  tisimlly  in  a  verti(*id  direetinn.  The  diat^iosis  of 
the  dish»eatirjii  is  entirely  simjde.  The  lindi  is  in  n  jiositiun  of  genu  valgum, 
slightly  flexed  and  the  leg  rotated  a  little  ontwanL  The  patella  is  readily  identi- 
tied  on  palpation  on  the  outer  aspect  of  the  lower  end  of  tlje  feumr  and  above 
and  l>elow  can  be  felt  the  tense  extensor  teutons.  To  the  inner  side  upon 
palpation,  the  linger  sink  is  into  the  groove  between  the  condyles.  The  dislncxi- 
tion  is  iii^nnlly  readily  reduced.  In  a  certain  nuniher  of  cases,  if  the  Hnd)  is  not 
kept  iruniubilized  for  a  sufficient  length  of  time,  the  dislocation  may  become 

habitual  and  this  will  l>e  esi)eeiany 
true  where  a  notable  degree  of  genu 
vnli^nm  already  exists.  In  the  in- 
ward dislncatious,  wliich  are  much 
more  rare,  the  patella  is  displaced 
toward  I  lie  inner  side  and  is  read- 
ily recognizerl  as  suclu  Couibined 
with  these  lateral  displacements, 
the  ptitella  may  be  rotated  to  any 
extent  up  to  tK)°  upon  a  vert  leal 
axis,  even  so  that  its  articular  sur- 
face presents  heueafh  tlie  skin.  In 
rare  cases  the  patella  may  be  ro- 
tated upon  a  vertical  axis,  so  that 
it  rests  on  edge  upon  the  condyles. 
The  recogniHon  of  the  condition  is 
absolutely  simjile.  In  the  complete 
rota  (inns  ahrMit  a  vertical  axis,  the 
dis]>hu'euient  may  require  an  (jprn 
opera  t  inn  for  red  net  inn. 

Dislocations  of  the  Patella  Down- 
ward or  Into  the  Space  Between  the 
Tibia  and  Femur. — In  ninst  of  the 
observed  cases  the  <jna(hnceps  ten- 
don has  been  torn*  In  one,  that  id' 
Szumann,  the  extensor  ajjparatus 
remained  intact  and  the  quadri- 
ceps tendon  was  dislocated  on  to 
the  outer  surface  of  tlie  knee*  The 
Hgamentum  patella  was  twisted  but 
intact.  The  crucial  ligaments  and  the  external  lateral  ligament  were  torn.  The 
patella  was  wedged  in  between  the  tibia  and  femur,  and  its  articular  surfact^ 
was  directi*d  U]»ward.  The  patella  lay  Iw^tweeti  the  outer  condyle  of  the  femur 
and  the  tibia*     In  another  similar  case  reported  by  Kiittner,  the  articubir  sur- 
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face  of  the  patella  was  directed  do\vnward  toward  the  tibia.     In  all,  but  eight 
cases  have  been  reiK>rted.     They  are  all  quoted  by  Stinison.^ 

Congenital  Dislocation  of  the  Patella. — A  very  moderate  numlx^r  of  cases  of 
congenital  dislocation  of  the  patella  have  been  reported.  The  condition  appc^ars 
to  be  to  some  extent  an  hereditary  one.  It  has  been  investigated  by  Bessel- 
Ilagen,  who  distinguished  three  forms.  1.  An  incomplete  dislocation,  the 
patella  lies  upon  the  external  condyle.  Upon  flexion  of  the  knee  it  returns  to  its 
normal  position.  2.  The  complete  intermittent  form.  The  dislocation  recurs 
every  time  the  knee  is  flexed  and  the  patella  returns  to  its  normal  position  when 
the  limb  is  extended.  3.  The  complete  permanent  dislocation.  The  patella  lies 
<lisplaced  outward  during  extension  of  the  knee  and  ujxm  flexion  is  still  further 
displaced  outward.  Bessel-IIagen  found  three  cases  of  congenital  dislocation  of 
the  j)atella  among  a  family  of  brothers  and  sisters.  In  two  cases  observed  and 
reported  by  Aj)pel  one  was  a  man  aged  forty,  the  other  aged  twenty-six.  Ap- 
j)arently  permanent  changes  existed  in  the  shaj^  of  the  external  condyle.  It 
was  flattened  and  narrower  than  normal.  He  found  a  similar  deformity  in 
thirteen  cases  described.  Congenital  dislocation  of  the  patella  may  produce  no 
sjx?cial  s^^nptoms  for  a  long  time.  If,  however,  no  precautions  are  taken  to 
avoid  it,  a  very  marked  genu  valgum  or  knock-knee  condition  is  produced,  which 
may  give  the  patient  much  discomfort  and  cause  an  ugly  deformity  as  well  as 
an  awkward  gait. 

*  L.  A.  Stimson,  hfc.  cit.j  p.  KOG. 
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DISEASES   OF  THE   KNEE 

Acute  serous  synovitis  of  the  knee-joint  has  been  sufficiently  described  in 
the  preceding  chapter  and  in  Vol.  I,  under  Diseases  of  Joints. 

Intermittent  hydrops  of  the  knee  is  also  described  in  Vol.  I,  page  170.  For 
the  pathology  and  lesions  of  the  acute  exudative  inflammations  of  joints  the 
reader  is  referred  to  Vol.  I,  Chapter  IV.  A  brief  consideration  of  the  ex- 
udative inflammations  of  the  knee-joint  will  here  be  given  in  so  far  as  there 
are  special  peculiarities  accompanying  these  affections  of  the  knee.  As  has 
been  pointed  out  in  Vol.  I,  and  elsewhere,  the  synovial  membrane  of  a  joint 
may  react  in  a  variety  of  ways  when  irritated  by  mechanical,  chemical,  or  toxic 
insults.  Thus,  the  knee-joint  may  become  inflamed  as  we  have  seen  from 
contusions  or  wounds,  and  under  such  circumstances  the  exudate  may  be 
serous  or  bloody,  or  a  combination  of  these  ingredients,  or  after  infection, 
whether  due  to  an  open  wound  or  to  the  localization  of  a  generalized  process 
of  bacterial  character  in  the  knee,  there  may  follow  exudates — serous,  sero- 
fibrinous, catarrhal,  or  distinctly  purulent.  A  great  variety  of  infectious  dis- 
eases, including  the  various  septic  diseases  of  wounds,  septicemia,  pyemia,  etc., 
as  well  as  special  infectious  diseases,  the  exanthemata,  pneumonia,  polyarticular 
rheumatism,  gonorrhea,  erysipelas,  may  be  followed  by  an  inflammation  local- 
ized in  the  knee-joint.  The  character  of  the  exudate  and  the  severity  of  the  in- 
flammation will  vary  greatly  in  different  cases,  irrespective  of  the  character  of 
the  general  infection.  The  most  severe  and  destructive  types  of  arthritis  are 
those  which  follow  direct  infection  of  the  joint,  from  open  woimds  of  the  joint 
itself,  infected  compound  fractures  involving  the  joint,  gunshot  wounds,  and 
similar  injuries.  For  the  signs  and  symptoms  of  simple  traumatic  synovitis  the 
reader  is  referred  to  Vol.  I  and  to  the  preceding  cha])ter,  and  for  the  special  char- 
acters of  the  special  forms  of  synovitis  or  arthritis  the  reader  is  referred  to 
chapters  on  the  Upper  Extremity  and  also  to  Vol.  I.  Sufiiee  it  here  to  say 
that  the  local  signs  of  the  inflammation,  the  constitutional  symptoms,  the 
disturbances  of  fiinetion,  or,  on  Uiuiillier  lianrl,  the  da'^triK^tion  of  the  joint, 
vary  through  every  possible  g|^^^^^gL*v<*fiyM^|*nn  a  slight  Berous  effusion 
attended  by  few  symptoms  tq/  ^teitM^^^^ntf^nsely  s^pptie  character 

accompanied  by  pyemic  chtltf  V^^^^^^k  i\w  c-ariihges  and  of 
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the  ends  of  the  bone^,   pivnili  ^^^^^^^kiincr  of  the  ligaments 
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examples  of  these  several  conditions  the  reader  is  referred  to  Vol.  L  The 
more  severe  the  infection  the  more  severe  and  pronounced  will  be  the  local 
symptoms  and  the  constitutional  disturbances.  The  character  of  the  exudate 
may  often  be  inferred  from  the  character  and  origin  of  the  systemic  infec- 
tion, and  may  be  demonstrated  by  aspiration  of  the  joint,  with  microscopic 
and  bacteriological  examination  of  the  exudate.  The  results  of  acute  infec- 
tions of  tlie  knee  also  vary  within  wide  limits.  In  the  most  favorable  cases 
where  the  infection  is  of  slight  severity,  a  return  to  normal,  with  perfect  res- 
toration of  function,  may  be  obtained.  In  other  cases  a  more  or  less  marked 
stiffness  and  even  fibrous  ankylosis  may  remain.  This  is  notably  true  of 
the  more  severe  forms  of  gonorrheal  inflammations  of  the  knee.  In  the  dis- 
tinctly septic  cases  the  most  favorable  result  is  ankylosis,  and  in  many  in- 
stances amputation  will  be  necessary  to  save  life,  or  the  patient  will  die  in 
spite  of  such  an  operation. 

TUBERCULOUS  ARTHRITIS  OF  THE  KNEE  OR  TUBERCULOSIS  OF  THE 

KNEE-JOINT 

The  patholog}',  symptoms,  and  clinical  course,  together  with  some  remarks 
on  differential  diagnosis  of  tuberculosis  of  the  knee-joint,  have  been  discussed 
in  Vol.  I,  Chapter  IV,  to  which  the  reader  is  referred.  Some  additional  data 
are  here  given,  together  with  a  few  remarks  on  the  diagnosis  of  bone  and  joint 
tuberculosis  by  means  of  the  several  tuberculin  tests  and  some  notes  on  treat- 
ment. 

All  the  varieties  of  tuberculosis  of  joints  are  observed  in  the  knee,  and  the 
joint  is  so  superficial  that  most  of  them  can  be  here  studied  to  great  advantage. 
The  knee-joint  is  one  of  the  favorite  sites  for  the  localization  of  tuberculosis. 
The  disease  is  one  of  youth,  and  the  male  sex  is  affected  slightly  more  often 
than  the  female.  In  regard  to  the  age  of  these  patients,  Konig's  statistics  are 
as  follows :  704  cases  were  seen ;  292  of  these  occurred  during  the  first  decade 
of  life,  190  in  the  second,  and  93  in  the  third.  As  was  stated  in  Vol.  I,  the 
disease  is  in  the  largest  proportion  of  cases  primary  in  one  of  the  bones  enter- 
ing into  the  joint,  primary  synovial  tuberculosis  being  rarer  in  children  than 
in  adults.  Here,  as  in  other  joints,  at  the  time  of  operation,  if  operation  be 
done,  or  at  autopsy,  it  may  be  extremely  difficult  to  tell  whether  the  disease 
originated  in  the  bone  or  in  the  soft  parts,  and  perhaps  some  cases  of  joint 
tuberculosis,  supposed  to  be  primary  in  the  bone,  may  be  due  to  a  secondary 
invasion  from  the  synovial  membrane.  Still,  in  a  fairly  large  experience  in 
the  hospitals  of  the  City  of  New  York,  my  experience  has  been  that  the  number 
of  cases  of  tulx^rculosis  of  the  knee-joint  primary  in  the  bone  has  very  largely 
exceeded  those  which  appeared  to  me  to  he  primary  in  the  synovial  membrane. 
In  the  vast  majority  of  eases  the  infection  is  in  the  nature  of  a  tuberculous 
embolus,  which  lodges  in  one  or  other  of  the  condyles  of  the  femur,  or  in  the 
upper  end  of  the  tibia.    A  place  of  diminished  resistance  in  the  bone  is  believed 
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Acute  serous  synovitis  of  the  knee-joint  has  been  sufficiently  described  in 
the  preceding  chapter  and  in  Vol.  I,  under  Diseases  of  Joints. 

Intermittent  hydrops  of  the  knee  is  also  described  in  Vol.  I,  page  170.  For 
the  pathology  and  lesions  of  the  acute  exudative  inflammations  of  joints  the 
reader  is  referred  to  Vol.  I,  Chapter  IV.  A  brief  consideration  of  the  ex- 
udative inflammations  of  the  knee-joint  will  here  be  given  in  so  far  as  there 
are  special  peculiarities  accompanying  these  affections  of  the  knee.  As  has 
been  pointed  out  in  Vol.  I,  and  elsewhere,  the  synovial  membrane  of  a  joint 
may  react  in  a  variety  of  ways  when  irritated  by  mechanical,  chemical,  or  toxic 
insults.  Thus,  the  knee-joint  may  become  inflamed  as  we  have  seen  from 
contusions  or  wounds,  and  under  such  circumstances  the  exudate  may  be 
serous  or  bloody,  or  a  combination  of  these  ingredients,  or  after  infection, 
whether  due  to  an  open  wound  or  to  the  localization  of  a  generalized  process 
of  bacterial  character  in  the  knee,  there  may  follow  exudates — serous,  sero- 
fibrinous, catarrhal,  or  distinctly  purulent.  A  great  variety  of  infectious  dis- 
eases, including  the  various  septic  diseases  of  wounds,  septicemia,  pyemia,  etc, 
as  well  as  special  infectious  diseases,  the  exanthemata,  pneumonia,  polyarticular 
rheumatism,  gonorrhea,  erysii)elas,  may  be  followed  by  an  inflammation  local- 
ized in  the  knee-joint.  The  character  of  the  exudate  and  the  severity  of  the  in- 
flammation will  vary  greatly  in  different  cases,  irresjK^ctive  of  the  character  of 
the  general  infection.  The  most  severe  and  destructive  types  of  arthritis  are 
those  which  follow  direct  infection  of  the  joint,  from  open  wounds  of  the  joint 
itself,  infected  compound  fractures  involving  the  joint,  gunshot  wounds,  and 
similar  injuries.  For  the  signs  and  symptoms  of  simple  traumatic  synovitis  the 
reader  is  referred  to  Vol.  I  and  to  the  preceding  chapter,  and  for  the  special  char- 
acters of  the  special  forms  of  synovitis  or  arthritis  the  reader  is  referred  to 
chapters  on  the  Upper  Extremity  and  also  to  Vol.  I.  Suffice  it  here  to  say 
that  the  local  signs  of  the  inflammation,  the  constitutional  symptoms,  the 
disturbances  of  function,  or,  on  the  other  hand,  the  destruction  of  the  joint, 
vary  through  every  possible  grade  of  severity,  from  a  slight  serous  effusion 
attended  by  few  symptoms  to  a  panarthritis  of  an  intensely  septic  character 
accompanied  by  pyemic  chills,  rapid  disintegration  of  the  cartilages  and  of 
the  ends  of  the  bones,  purulent  infiltration  and  softening  of  the  ligaments 
followed  by  diffuse  septic  infiltration  of  the  tissues  of  the  thigh  and  leg.  For 
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examples  of  these  several  conditions  the  reader  is  referred  to  Vol.  I.  The 
more  severe  the  infection  the  more  severe  and  pronounced  will  be  the  local 
symptoms  and  the  constitutional  disturbances.  The  character  of  the  exudate 
may  often  be  inferred  from  the  character  and  origin  of  the  systemic  infec- 
tion, and  may  be  demonstrated  by  aspiration  of  the  joint,  with  microscopic 
and  bacteriological  examination  of  the  exudate.  The  results  of  acute  infec- 
tions of  the  knee  also  vary  within  wide  limits.  In  the  most  favorable  cases 
where  the  infection  is  of  slight  severity,  a  return  to  normal,  with  perfect  res- 
toration of  function,  may  be  obtained.  In  other  cases  a  more  or  less  marked 
stiffness  and  even  fibrous  ankylosis  may  remain.  This  is  notably  true  of 
the  more  severe  forms  of  gonorrheal  inflammations  of  the  knee.  In  the  dis- 
tinctly septic  cases  the  most  favorable  result  is  ankylosis,  and  in  many  in- 
stances amputation  will  be  necessary  to  save  life,  or  the  patient  will  die  in 
spite  of  such  an  operation. 

TUBERCULOUS  ARTHRITIS  OF  THE  KNEE  OR  TUBERCULOSIS  OF  THE 

KNEE-JOINT 

The  pathologv',  symptoms,  and  clinical  course,  together  with  some  remarks 
on  differential  diagnosis  of  tuberculosis  of  the  knee-joint,  have  been  discussed 
in  Vol.  I,  Chapter  IV,  to  w4iich  the  reader  is  referred.  Some  additional  data 
are  here  given,  together  with  a  few  remarks  on  the  diagnosis  of  bone  and  joint 
tuberculosis  by  means  of  the  several  tuberculin  tests  and  some  notes  on  treat- 
ment. 

All  the  varieties  of  tuberculosis  of  joints  are  observed  in  the  knee,  and  the 
joint  is  so  superficial  that  most  of  them  can  be  here  studied  to  great  advantage. 
The  knee-joint  is  one  of  the  favorite  sites  for  the  localization  of  tuberculosis. 
The  disease  is  one  of  youth,  and  the  male  sex  is  affected  slightly  more  often 
tlian  the  female.  In  regard  to  the  age  of  these  patients,  Konig's  statistics  are 
as  follows:  704  cases  were  seen;  292  of  these  occurred  during  the  first  decade 
of  life,  190  in  the  second,  and  93  in  the  third.  As  was  stated  in  Vol.  I,  the 
disease  is  in  the  largest  proportion  of  cases  primary  in  one  of  the  bones  enter- 
ing into  the  joint,  primary  synovial  tuberculosis  being  rarer  in  children  than 
in  adults.  Here,  as  in  other  joints,  at  the  time  of  operation,  if  operation  be 
done,  or  at  autopsy,  it  may  be  extremely  difficult  to  tell  whether  the  disease 
originated  in  the  bone  or  in  the  soft  parts,  and  perhaps  some  cases  of  joint 
tuberculosis,  supposed  to  be  primary  in  the  bone,  may  be  due  to  a  secondary 
invasion  from  the  synovial  membrane.  Still,  in  a  fairly  large  experience  in 
the  liospitals  of  the  City  of  New  York,  my  experience  has  been  that  the  number 
of  cases  of  tul)erculoais  of  the  knee-joint  primary  in  the  bone  has  very  largely 
exceeded  those  which  appeared  to  me  to  l>e  primary  in  the  synovial  membrane. 
In  the  vast  majority  of  cases  the  infection  is  in  the  nature  of  a  tuberculous 
eiiilmlus,  which  lodges  in  one  or  other  of  the  condyles  of  the  femur,  or  in  the 
upper  end  of  the  tibia.    A  place  of  diminished  resistance  in  the  bone  is  believed 
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Acute  serous  synovitis  of  the  knee-joint  has  been  sufficiently  described  in 
the  preceding  chapter  and  in  Vol.  I,  under  Diseases  of  Joints. 

Intermittent  hydrops  of  the  knee  is  also  described  in  Vol.  I,  page  170.  For 
the  pathology  and  lesions  of  the  acute  exudative  inflammations  of  joints  the 
reader  is  referred  to  Vol.  I,  Chapter  IV.  A  brief  consideration  of  the  ex- 
udative inflammations  of  the  knee-joint  will  here  be  given  in  so  far  as  there 
are  special  peculiarities  accompanying  these  affections  of  the  knee.  As  has 
been  pointed  out  in  Vol.  I,  and  elsewhere,  the  synovial  membrane  of  a  joint 
may  react  in  a  variety  of  ways  when  irritated  by  mechanical,  chemical,  or  toxic 
insults.  Thus,  the  knee-joint  may  become  inflamed  as  we  have  seen  from 
contusions  or  wounds,  and  under  such  circumstances  the  exudate  may  be 
serous  or  bloody,  or  a  combination  of  these  ingredients,  or  after  infection, 
whether  due  to  an  open  wound  or  to  the  localization  of  a  generalized  process 
of  bacterial  character  in  the  knee,  there  may  follow  exudates — serous,  sero- 
fibrinous, catarrhal,  or  distinctly  purulent.  A  great  variety  of  infectious  dis- 
eases, including  the  various  septic  diseases  of  wounds,  septicemia,  pyemia,  etc., 
as  well  as  special  infectious  diseases,  the  exanthemata,  pneumonia,  polyarticular 
rheumatism,  gonorrhea,  erysipelas,  may  be  followed  by  an  inflammation  local- 
ized in  the  knee-joint.  The  character  of  the  exudate  and  the  severity  of  the  in- 
flammation will  vary  greatly  in  different  cases,  irrespective  of  the  character  of 
the  general  infection.  The  most  severe  and  destructive  types  of  arthritis  are 
those  which  follow  direct  infection  of  the  joint,  from  open  wounds  of  the  joint 
itself,  infected  compound  fractures  involving  the  joint,  gunshot  wounds,  and 
similar  injuries.  For  the  signs  and  symptoms  of  simple  traumatic  synovitis  the 
reader  is  referred  to  Vol.  I  and  to  the  preceding  chapter,  and  for  the  special  char- 
acters of  the  special  forms  of  synovitis  or  arthritis  the  reader  is  referred  to 
chapters  on  the  Upper  Extremity  and  also  to  Vol.  I.  Suffice  it  here  to  say 
that  the  local  signs  of  the  inflammation,  the  constitutional  symptoms,  the 
disturbances  of  function,  or,  on  the  other  hand,  the  destruction  of  the  joint, 
vary  through  every  possible  grade  of  severity,  from  a  slight  serous  effusion 
attended  by  few  symptoms  to  a  panarthritis  of  an  intensely  septic  character 
accompanied  by  pyemic  chills,  rapid  disintegration  of  the  cartilages  and  of 
the  ends  of  the  bones,  purulent  infiltration  and  softening  of  the  ligaments 
followed  by  diffuse  septic  infiltration  of  the  tissues  of  the  thigh  and  leg.  For 
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examples  of  these  several  conditions  the  reader  is  referre<l  tu  Vol.  I.  The 
more  severe  the  infection  the  more  severe  and  pronounced  will  Ixi  the  l<:>cal 
sjTuptoms  and  the  constitutional  disturbances.  The  character  of  the  exudate 
may  often  be  inferred  from  the  cbanieter  and  origin  of  the  system ic  infec- 
tion, and  may  hi  ilenmnstrated  by  aspiratinn  of  the  joint,  witli  microscopic 
and  bacteriologieal  examination  of  the  exudate.  The  results  of  aciiie  infec- 
tious of  the  knee  also  vary  within  wide  liniits.  In  the  most  favorable  cas<^s 
where  the  infeetiou  is  of  sligiit  severity,  a  return  to  normal,  with  perfect  res- 
toration of  function,  may  be  obtained*  In  or  her  cases  a  more  or  less  marked 
stiffness  and  even  liltrous  ankylosis  may  remaim  This  is  notably  true  of 
the  more  severe  fonns  of  gonorrlieal  inflammations  of  the  knee.  In  the  dis- 
tinctly septic  cases  the  most  favorable  result  is  ankylosis,  and  in  many  in- 
stances amputation  will  be  necessary  to  save  lifcj  or  the  patient  will  die  in 
spite  of  such  an  openition* 
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Th(^  j*atliolog\%  symptoms,  and  clinical  (*niirse,  tf>g(^ther  with  sunie  remarks 
on  ditferential  diapinsis  of  tulxTcylo>:is  u{  the  knrv-j<»iiit,  have  been  discussed 
in  VoL  1,  Chapter  IV,  to  which  the  reader  is  referred.  Some  addifiunal  dsita 
are  here  given,  together  wiMi  a  few  reniarks  nn  the  diagnosis  of  bc>n<>  ami  joint 
tuberculosis  by  means  of  the  several  tuberculin  testa  and  some  notes  on  treat- 
ment 

All  the  varieties  of  tul)erculosis  of  j^>iiits  are  observed  in  the  knee,  nnd  the 
joint  is  so  superficial  that  most  of  them  can  he  here  studied  to  great  advantage. 
The  knee-joint  is  one  of  the  favorite  sites  for  the  locfilization  of  tnlierciilosis. 
The  disease  is  one  of  youth,  and  the  male  sex  is  affected  slightly  more  often 
than  the  female.  In  rei^ard  to  the  age  of  tliese  patients,  Konig*s  statistics  are 
as  follows:  7t'4  cases  were  s<'eii ;  2iH  «>f  these  (*ceiirred  during  the  first  dwade 

■  of  life,  U)0  in  the  sK'ondj  and  DH  in  the  third.  As  was  stated  in  Voh  I,  the 
disease  is  in  the  largest  proportion  of  cases  priiuary  in  one  of  the  bones  enter- 
ing into  the  joint,  primary  synrivial  tul)ercnlosis  being  rarer  in  children  than 
in  adults.  Here,  as  in  other  joints,  at  the  time  *>f  n|x?ration,  if  operation  lie 
done,  or  at  autopsy,  it  may  be  extremely  <litficult  to  tell  whethcT  the  disease 
B  originated  in  the  bone  or  in  the  soft  parts,  and  perhajis  some  cases  of  joint 
tul»ercuIosis,  supposf^d  to  be  primary  in  the  bone,  may  be  due  to  a  seeondary 
invasion  from  the  synovial  meudtraue.  Still,  in  a  fairly  large  experience  in 
the  hospitals  of  the  City  of  New  York,  my  experience  has  Wn  that  the  number 
of  cases  iif  tulw^^rrulosis  of  the  knee-joint  priuuiry  in  the  bone  has  very  largely 
exd'Cileil  those  which  apjM^nred  to  nie  ti»  Ix*  priu»ary  in  tlie  synovial  meiid»rane, 
lis  the  vast  majority  of  cases  tlu*  infection  is  in  the  nature  of  a  tulM^reulous 
embolus,  which  lodges  in  one  or  otlier  of  the  coudyles  of  the  femur,  or  in  tlie 
upper  end  of  the  tibia.     A  place  of  diminished  resistance  in  the  b**ne  is  believed 
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to  be  created  in  a  moderate  number  of  cases  by  a  preceding  trauma,  usually 
not  of  a  severe  grade.  To  recapitulate  briefly  the  signs  and  symptoms  of  the 
disease,  it  may  be  said,  as  follows:  that  the  beginning  of  the  joint  infection 
is  usually  insidious ;  it  may  be  preceded  by  slight  pain  and  tenderness,  scarcely 
noticeable,  at  the  point  of  infection  in  the  bone,  before  the  joint  is  infected. 
The  first  symptoms  of  joint  irritation  are,  slight  lameness  and  pain,  referred 
to  the  knee-joint  itself  and  a  limitation  of  motion,  almost  invariably  in  the 
direction  of  extension — that  is  to  say,  these  patients  keep  the  knee-joint  con- 
stantly a  little  flexed.  Any  attempt  to  straighten  the  knee  beyond  a  definite 
point  is  attended  by  spasm  of  the  muscles  of  the  limb  and  sharp  pain.  Crowding 
together  the  joint  surfaces,  or  a  slight  blow  upon  the  heel,  causes  pain  in  the 
knee.  This  limitation  of  motion  in  the  direction  of  extension  and  increase  of 
flexion  is,  in  untreated  cases,  progressive  throughout  the  course  of  the  disease; 
and  in  well-develoix^d  cases  is  accompanied  by  a  more  or  less  marked  outward 
rotation.  In  time  this  may  lead,  as  elsewhere  stated,  to  a  partial  or  complete 
dislocation  of  the  tibia  backward.  In  no  joint  of  the  body  is  the  characteristic 
spindle-shaped  swelling  of  the  limb  more  distinctly  marked  than  in  the  knee. 
It  is  made  more  prominent  by  the  atrophy  of  the  muscles  of  the  leg  and  thigh, 
which  takes  place  early  and  may  become  excessive.  The  amount  of  shortening 
observed  in  knee-joint  tuberculosis  is  trifling  or  absent.  Indeed,  the  unopposed 
growth  of  the  lower  end  of  the  femur  and  upper  end  of  the  tibia  may  pro- 
duce an  actual  lengthening  of  the  limb.  The  formation  of  cold  abscesses  is 
common  in  tuberculosis  of  the  knee-joint,  and  if  untreated  such  abscesses 
may  become  secondarily  infected  with  pus  microbes,  with  the  production 
of  acute  and  chronic  sepsis.  The  pain  in  tuberculosis  of  the  knee-joint  is 
referred  to  the  knee  itself  in  this  way,  differing  from  the  same  disease  in 
the  hip.  The  lameness  increases  with  the  amount  of  flexion,  and  when  the 
disease  is  well  advanced  the  children  walk  with  difiiculty  and  pain  upon  the 
toes  of  the  flexed  limb.  Acute  sudden  outbreaks  of  inflammation  with  so- 
called  joint  abscesses,  described  in  Vol.  I,  are  quite  common  in  tuberculosis  of 
the  knee. 

In  the  worst  cases  the  progress  of  the  disease  is  very  rapid  and  total  destruc- 
tion of  the  knee-joint  with  marked  constitutional  symptoms  may  occur  in  a 
few  weeks  or  months.  The  X-rays  are  at  times  a  very  valuable  aid  in  tuber- 
culosis of  the  knee-joint.  It  may  be  possible  to  recognize  upon  the  X-ray  plate 
the  lightened  areas  produced  by  bone  destruction  in  the  epiphysis  of  the  femur 
or  in  the  head  of  the  tibia.  /  do  not  consider  from  my  experience  that  the 
X-rays  are  of  great  negative  value  in  the  diagnosis  of  tul>erculosis  of  the  knee- 
joint.  Unless  conditions  are  favorable,  a  small  focus  in  the  bone  may  be  missed 
in  the  X-ray  ])i(*turo.  As  in  other  tuberculous  lesions,  there  is  a  certain  tend- 
ency toward  sjiontanoons  healing  in  some  cases  of  tul)erculosis  of  the  knee- 
joint.  Advantaire  of  this  is  taken  in  the  conservative  treatment  of  these  cases. 
Fixation  of  the  joint  in  a  suitable  position  by  apparatus,  and  protection  against 
further  injury,  with  the  avoidance  of  pressure  between  the  joint  surfaces^  fre- 
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qiientlj  resiiItB  in  cure,  Bj  cure  it  iiiiLst  nut  Im  understood  tliat  pr^rfei't  restora- 
tion of  function  in  Uio  knee  can  lie  expected.  Such  an  event  is  extremely  rarcj 
in  most  instances  some  deformity  and  some  liniitaticm  of  motion  remain*  In 
bad  and  neglected  cases,  notably,  if  combined  with  pyogenic  infection,  the 
patients  may  go  on  to  die  of  chronic  septicemia  with  amyloid  degeneration, 
or  of  tuberculosis  in  other  situations.  The  latter  accident  is,  of  course,  possible 
in  any  case.  Resection  of  tulK^rciilous  knees  which  arc  not  doing  well  under 
conservative  treatment  in  aduhs  is  attended  by  excel k^ut  rcsulis  in  so  far  as 
cure  of  the  tuberculous  lesion  goes.  A  stiff  knee-joint  in  the  extended  position 
is,  however,  an  micuinfortjdde  liuib  for  many  reasons.  The  or<linarv  acts  of 
life,  dressing,  lacing  the  shoes,  putting  on  the  stockings,  etc.,  are  troublesome 
when  the  knee  is  stiff.  Therefore  many  surgeons  prefer  conservative  treat- 
ment w^henever  it  is  pcissilile.  The  cliniee 
of  tlj©  treatment  must  also  depend  to  some 
extent  uix>n  the  station  in  life  wcupied  by 
the  individual.  Among  the  well-to-do  the 
conservative  treatment  is  justifiable  in  many 
instances,  while  among  adults  of  the  labor- 
ing class  it  is  not  practicable. 

In  children  resection  of  the  knee  is  an 
operation  which  should^  if  possiT)le,  Ix? 
avoided.  The  younger  the  child  is»  the 
more  desirable  that  the  case  be  treated  by 
conservative  means.  The  reasons  for  this 
objection  to  resection  are,  that  in  some  cases 
the  epiphyseal  cartilage  of  the  femur  or 
tibia  may  l>e  destroyed,  thus  seriously  inter- 
fering with  the  subsei|ueut  growth  of  the 
limb-  Secondly,  even  though  the  epiphyseal 
line  lie  not  invaded,  it  often  happens  tliot 
subsequent  to  the  resection  an  uneven  growth 
occurs  in  the  limb,  whi(*h  may,  in  the  first 
place,  lead  to  shortening  or  to  angular  or 
rotary  deformity  in  one  direction  or  an- 
other; sometimes  to  flexion,  sometimes  to 
abduction  or  adduction.  The  epiphyseal 
CJirtilage  of  the  lower  end  of  the  femur 
follows  a  line  nearly  parallel  to  tlie  lower 
cnn^e  of  the  condyles,  and  presents  two 
concavities,  which  at  the  age  of  sixteen 
are  7  or  8  mm.,  or  one  third  of  an  inch 
above   tlie   periphery,    and    at   the   age   of 

five   from   5   to   6   mm.      That  of  the   til)ia   is   more   nearly   straight   across 
and  about  3  or  4  mm.   from  the  edge  of  the  articular  surface  of  the  bone 
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(Konig^  and  Oilier).-  In  some  bad  cases,  however,  in  young  children,  who 
are  not  doing  \vell  ini<ler  conservative  treatment,  we  are  forced  to  select  one  of 
three  operations — namely,  amputation,  resection,  or  a  partial  arthrodectomy 
with  the  removal  of  only  so  much  of  the  articular  surfaces  of  the  bones  as 
appears  necessary  to  eradicate  the  disease.  The  capsule  of  the  joint  must,  of 
course,  be  cleanly  dissected  out.  In  the  event  of  selecting  this  third  opera- 
tion, it  will  often  hap|)en  in  children  that  amputation  becomes  necessary  in 
the  end. 

In  adults  I  have  been  in  the  habit,  following  the  practice  of  Dr.  Charles 
McBumey,  to  rec*ommend  resection  of  the  knee,  even  though  the  disease  Avas 
not  attended  by  the  formation  of  abscesses  and  sinuses.  These  patients  do  not 
do  very  well  as  the  result  of  immobilization  of  the  limb  by  apparatus.  They 
suffer  a  good  deal  of  pain  and  disability  and  are  constantly  exposed  to  relapses 
and  exacerbations  of  the  disease  from  missteps,  blows,  or  falls  upon  the  affected 
joint,  so  that  they  become  very  timid  and  afraid  to  go  about  without  a  cumber- 
some apparatus,  which  renders  them  more  or  less  conspicuous,  and  is  always 
more  or  less  troublesome.  Moreover,  tuberculosis  of  the  knee,  even  though  it 
become  inactive,  or  undergo  spontaneous  cure,  is  very  rarely  attended  by  so 
firm  an  ankylosis  that  ordinary  wrenches  and  sprains  may  not  cause  disability. 
Following  a  resection,  on  the  other  hand,  the  deformity  is  not  conspicuous  and 
the  patients  acquire  great  confidence  in  the  strength  of  the  bony  union  follow- 
ing a  successful  resection. 

The  Tuberculin  Tests  foe  Tuberculosis 

As  a  general  rule  the  diagnosis  of  surgical  tuberculosis  may  be  made  with  cer- 
tainty without  the  aid  of  other  means  than  have  been  elsewhere  described  in 
this  book.  The  several  tuberculin  tests  are  used  with  advantage  in  general 
medicine  and  in  skin  diseases,  and  also  to  some  extent  by  surgeons  in  doubtful 
cases.  They  cannot  as  yet  be  considered  absolutely  conclusive  in  all  cases,  and 
some  of  them,  notably  the  conjunctival  tuberculin  test  of  Calmette  or  Wolff- 
Eisner,  are  in  a  few  cases  attended  by  disagreeable  results.  The  author  has 
a  personal  experience  with  the  use  of  these  tests,  but  has  waited,  having  omitted 
them  from  Vol.  I  intentionally,  until  the  greatest  possible  amount  of  time 
had  elapsed,  so  that  he  might  utilize  very  recent  conclusions.  One  of  the  most 
careful  observers  in  this  field,  Mary  C.  Lincoln,  M.D.,  published  in  the  Journal 
of  the  American  Medical  Association^  Chicago,  111.,  Xovember  21,  1908,  an 
article  on  "  Serum  Diagnosis  of  Tuberculosis.  The  Tuberculo-opsonic  In- 
dex. The  Von  Pirquet  Skin  Test  and  the  Conjunctival  Test."  I  have 
utilized  the  information  in  her  article  to  a  great  extent.  Another  article — "  Con- 
clusions from  1,087  Conjunctival  Tuberculin  Tests  by  a  Uniform  Method," 
Edward  R.  Baldwin,  M.D.,  Saranac  Lake,  N.  Y. — appeared  in  the  same  journal, 

*  "  Archiv  fiir  klinische  Chirurgie,"  neunter  Band,  p.  190,  published  in  1867. 
»  "Traits  des  Resections,"  tome  iii,  Paris,  1891. 
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tlie  188110  of  February  20^  llMKlj  and  froin  that  also  I  have  gathered  and  utilized 
in  the  following  section  certain  of  the  contained  data.  Briefly  the  von  Pirquet 
tiilH^rciilin  test  is  thu^?  applied,  details  having  heen  taken  from  an  article  by  Dr. 
JJnculn. 


I 
I 


The  materials  used  in  the  test  are  a  twenty-live-fif^r-et'nt  solulion  nf  Koeb's  old 
tulierculin.  This  solution  is  made  as  follows:  One  part  Jive-p'/r-cent  ctirliolic  arid 
in  glyetTin  and  two  parts  sterile  0.85-jx^r-eent  salt  solution,  and  a  blank  solution 
Cfinsisting  nf  one  piirt  five- per- cc^nt  earbnlic  acid  in  glycerin  and  three  part^  sterile 
0.85-  pe  r-et'  n  t  sa  1 1  so  I  u  t  io n .  To  p  rese r ve  th  e  t  wo  solutions  i  n  a  sterile  manner  \v  i  t  h  o  t )  t 
evaporation  and  to  have  a  definite  amount  for  each  test,  a  measured  drop  is  drawn 
into  capillary  tuliing  and  sealed.  A  convenient  method  of  doing  this  is  to  draw 
out  glass  tubing  thn^^  eighths  of  an  inch  in  diameter  into  long  lengths  of  capillary 
size,  tit  a  rubber  teat  on  the  large  end,  aspirate  a  measured  drop  through  the  capil- 
lary end,  seal  end,  an<l  also  about  5  cm.  from  tiie  end  so  as  to  inclose  the  eolnmn 
of  liquid  in  the  capillary  tube.  A  large  number  of  capillary  tubes  of  tuberculin 
can  be  made  up  at  one  tiiue»  since  the  solution  keeps  indefinitely. 

The  scarifier  may  be  metal  or  glass,  but  should  not  be  sharp  enough  to  break  the 
skin.  The  one  used  by  myself  has  a  flat-sided  metal  tip  about  one  sixteenth  of  an 
inch  in  diameter,  the  edge  of  which  is  used  in  scarifying.  A  very  satisfactory  one 
can  be  made  i»y  filing  down  the  end  of  a  blood  lancet  to  a  round  flat-sided  tip. 

Application  of  the  Test^A  small  area  of  skin  on  the  inner  side  of  the  forearm, 
or  other  convenient  .^itiiation^  is  sponged  off  with  ether.  A  tulte  containing  twenty- 
five-per-cent  tulierenlin  and  a  tube  containing  blank  solution  are  broken  oil  at  cither 
end.  Two  drops  of  the  tiibercutin  are  blown  on  the  arm  about  one  and  one-half 
inches  apart,  and  one  drop  of  the  blank  solution  between  the  two  drops  of  tuber- 
culin. The  scarifier  is  rulibed  off  with  ether  and  the  t»dge  of  its  tip  is  revolved 
about  four  tim*'s  in  the  drop  of  tuberculin,  holding  the  scarifier  at  right  angles  to 
the  gkin  and  using  enough  pressure  to  sliglitly  dent  the  skin,  Tlie  operation  is 
repeated  in  the  second  drop  of  tuberculin,  the  scarifier  is  again  eleane<i  with  ether. 
The  spot  covered  with  blank  sohition  is  then  scarified.  The  only  immediate  result 
will  be  three  tiny  depressions  in  the  skin  in  the  center  of  the  three  drops  of  liquid. 
Allow  the  drops  to  dry,  or  cover  with  vaccination  shields  until  dry. 

The  Be  action. — Usually  at  the  end  of  twent)''  to  twenty- four  hours  the  reaction, 
if  any  ai*pears,  is  at  its  maximum.  A  typical  reaction  consists  in  a  hyperemic  indu- 
rated swelling  about  1  em.  in  diameter,  with  a  deeper  colored  pinhead-sized  central 
depression.  The  fdank  shows  nothing,  or  rarely  a  dull  red  point.  Occasionally  a 
more  marked  tuberculin  reaction  results,  that  is  vesical  formation  in  the  center,  a 
hyperemic  swelling  of  twice  the  usual  size,  and  finally  crust  formation.  The  reac- 
tion subsides  in  from  one  to  four  weeks  by  gradual  diminution  of  the  hyperemia 
and  induration  if  the  reaction  was  of  the  mild  grade,  and  by  dcHpuimation  if  the 
reaction  was  severe.  No  constitutional  effect  has  ever  been  noted.  The  only  sub- 
jective symptoms  are  a  slight  grade  of  itching  and  some  tenderness  when  the  reac- 
tion ifl  BCA^ere.  A  primary  attempt  was  made  to  classify  the  reactions  on  the  basis 
of  their  intensity  and  duration,  but  such  detailed  data  add  notliing  to  the  essential 
value  of  the  test. 
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Thk  Conjunctival-Tuberculin  Test 

Haterial. — Tuberculin  tablets  for  this  test  are  procurable  from  Parke,  Davis 
&  Co.    The  tablets  are  used  as  follows: 

One  tablet  added  to  1  c.c.  sterile  O.So-per-cent  salt  solution  made  a  one-per-cent 
solution.  This  solution  is  clear,  but  is  not  permanent  and  becomes  cloudy  in  three 
or  four  days,  so  that  fresh  solutions  should  be  made  whenever  the  test  is  to  be 
applied. 

The  Method  of  Application. — ^The  condition  of  the  conjunctivae  should  be  care- 
fully examined  for  areas  of  congestion.  The  solution  is  warmed  and  one  drop  is 
instilled  into  one  eye,  holding  the  lower  lid  out  from  the  eyeball,  and  allowing  the 
drop  to  spread  over  the  conjunctival  sac  by  gentle  manipulation  of  the  lower  lid 
before  permitting  the  eye  to  be  closed. 

The  Reaction. — It  is  customary  to  examine  the  eyes  from  hour  to  hour  to 
watch  each  stage  of  the  reaction,  but  in  the  belief  of  Dr.  Lincoln  that  is  not 
necessary.  The  important  point  is  as  to  whether  there  is  or  is  not  a  positive 
reaction. 

The  reaction  varies  from  a  mild  to  a  severe  grade  of  conjunctivitis,  reaches  its 
maximum  in  from  about  twenty-four  to  thirty-six  hours,  and  subsides  in  from  forty- 
eight  hours  to  one  week.  As  in  any  catarrhal  conjunctivitis,  there  is  a  bright,  brick- 
red  conjunctival  injection  in  coarse  meshes,  most  pronounced  in  the  fornix  and 
toward  the  inner  canthus  and  fading  toward  the  cornea.  In  the  meshes  of  the 
injected  vessels  the  conjunctiva  is  ecchymotic.  The  caruncle  is  hyperemic  and 
edematous.  There  is  edema  of  the  lids,  especially  the  lower,  so  that  in  the  more 
severe  reactions  there  is  a  narrowing  of  the  palpebral  aperture.  There  is  usually 
an  increased  lacrymation,  and  in  the  more  severe  reactions  a  mucus  or  muco- 
purulent secretion,  which,  accumulating  during  the  night,  may  close  the  lids. 
There  are  no  subjective  symptoms  in  the  mild  grades,  but  in  the  more  marked  reac- 
tions a  sensation  of  a  foreign  body  in  the  eye  and  a  burning  and  smarting,  with 
photophobia,  is  present. 

As  is  to  be  expected,  the  strength  of  the  tuberculin  solution  has  much  to  do 
with  the  intensity  of  the  reaction.  In  my  hands  a  0.5-per-cent  solution  for  children 
and  a  one-per-cent  solution  for  adults  has  given  the  typical  conjunctival  injection 
without  the  more  severe  symptoms  of  conjunctivitis,  except  in  a  very  few  cases.  In 
no  case  have  I  used  a  stronger  solution  than  one  per  cent,  and  in  no  case  have  I 
made  more  than  one  instillation. 

TiiK  TrBFRcrLO-OpsoNic  Index 

Dr.  Lincoln  states  that  the  opsonic  indices  reported  in  her  paper  were 
determined  by  ^liss  Stella  Dnnlap,  in  the  trustworthiness  of  whose  technic  Dr. 
Lincoln  has  gi^eat  confidence.  The  cases  tested  were  divisible  into  three  groups. 
First,  cas(^s  clinically  lumtuberculous.  Second,  cases  of  bone  and  joint  tuber- 
culosis, and  third,  cas(»s  of  advanced  pulmonary  tuberculosis.  The  nontul)er- 
culous  and  the  bone  and  joint  tuberculous  cases  consisted  chiefly  of  children 
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ranpng  froni  two  to  fcnirteon  years;  a  snjall  per  cent  were  adults,  A  number 
of  eases  of  chronie  tuberculosis  of  the  lungs  were  al^>  te.^ted.  Dr.  Lineolo 
rejKirts  the  result  nf  the  different  tests  at  leugtli  in  very  complete  tables,  and  her 
comments  u]njn  tbe  results  of  the  tests  are  as  follows: 

1.  The  three  tests  do  not  agree  in  every  ea*;e.  Eighty  per  cent  of  the  cases  that 
yielded  positive  results  to  both  the  von  Pirquet  and  the  conjunctival  tests  were 
veritletl  by  the  o|)sonie  index.  The  von  Pir(|iiet  and  conjunetival  tests  agreed  in 
92  per  t*ent  of  tlie  non tuberculous,  in  69  per  cent  of  the  casus  of  lione  and  joint 
tubercnlosis,  and  in  64  per  cent  of  the  eases  of  pulmonary  tuberculosis. 

2.  In  spite  of  the  disparity  in  the  results  of  the  tests  on  the  same  cases,  the  sum 
total  of  positive  results  is  very  nearly  t!ie  same  for  each  of  the  tests. 

3.  As  is  to  be  expected  theoretically,  the  more  advanced  the  disease — that  is?,  the 
lower  the  reacting  power  of  the  individual,  the  smaller  the  percentage  of  positive 
results  to  the  tutK?reulin  tests.  As  seen  in  Table  II,  there  were  onltf  ^-5  per  cent 
positive  von  Pirqnet  rmctions  and  SS  per  cent  positive  conjnnHival  reactions 
among  the  advanced  cases  of  pulmonartf  tuberculosis,  while  there  were  77  and  S7 
per  cent^  respectively,  positive  among  the  cases  of  surgical  tuberculosis.  (Author's 
italics.) 

4.  A  study  of  the  tuberculo-opsonic  indices  given  in  Table  I  shows  that  there 
is  a  larger  percentage  of  iluctuating  indices  in  the  eases  of  advanced  disease  and  a 
larger  pert^cmtage  of  low  indicf^s  in  the  cases  of  less  advanced  diseases.  It  is  interest- 
ing to  note  (Table  H)  that  the  percentage  of  variations  of  the  opsonic  index  from 
the  normal  is  about  the  same  as  the  percentage  of  positive  reactions  to  the  tuber- 
culin tests  in  the  less  advanced  eases,  and  it?  greater  in  the  more  advanced  cases. 

5.  Table  1  shows  consideralile  variations  from  the  normal  tul>erculo-opi?ionic 
index  of  the  indices  of  the  nontul>erculous  cases.  This  mav,  perhaps,  be  explained 
by  the  generally  lowered  resistance  of  many  of  thei^e  cases,  even  though  they  were 
eJinically  nontuberculous.  We  have  previously  found  that  the  normal  tuberculo- 
opsonic  index  ranged  from  0.8  to  L2,  as  determined  from  an  examination  of  over 
one  hundred  healthy  individuals, 

r».  It  is  of  interest  to  note  that  the  opsonin  content  of  the  Wood  remained  essen- 
tially the  same  after  the  conjunctival  tuberculin  test  as  measured  by  the  opsonic 
indices  taken  on  the  two  days  following  the  test. 
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Dr.  Lincoln  states  that  in  reviewing  the  work  of  others  and  from  her  own  ex- 
perience, she  can  see  no  class  to  which  the  one  or  other  test  is  especially 
applicable. 

Danoee  of  Tests 

In  regard  to  the  dangers  of  the  several  tests  Dr.  Lincoln  says : 

As  to  the  danger  of  the  tubercidin  tests,  there  is  no  published  re|)orts  of  any 
harmful  results  from  the  von  Pirquet  skin  test,  but  the  same  cannot  be  said  of  the 
conjunctival  test.  Opinions  differ.  Isolated  cases  of  violent  reaction  and  j)cr- 
sistent  harmful  results  have  occurred  from  the  conjunctival  test,  so,  on  the  other 
hand,  have  negative  results  followed  the  test  in  cases  of  many  different  diseases  of 
the  eye.  It  is  generally  conceded,  however,  that  any  inflammatory  disease  of  the  eye 
is  a  contraindication  to  the  test.  No  harmful  results  whatever  have  followed  thus 
far  in  my  series  of  cases,  although  there  were  four  severe  reactirms,  but  in  no  case 
was  there  any  inflammation  of  the  eye  present  at  the  time  of  the  test. 

The  fact  that  harmful  results  do  occasionally  follow  the  test,  the  fact  that  any 
local  tuberculous  process  in  the  eye  is  aggravated,  at  least  temporarily,  and  the  fact 
that  a  local  susceptibility  to  tuberculin  appears  to  be  produced  by  its  instillation 
into  the  eye  as  evidenced  by  the  lighting  up  again  of  the  reaction  following  the 
subcutaneous  injection  of  tuberculin,  seems  to  me  to  show  definitely  that  caution 
should  be  exercised  in  applying  this  test  until  we  have  learned  more  about  what  the 
reaction  really  is. 

Prognostic  Value  of  the  Tests 

It  is  the  common  experience  of  those  who  apply  these  tests  to  find  that  the 
highest  grade  of  infection  gives  the  lowest  percentage  of  positive  reaction  to  the 
von  Pirquet  and  the  conjunctival  test,  but  gives  the  largest  percentage  of  fluctuating 
opsonic  indices. 

As  to  the  significance  of  the  intensity  of  the  reaction  in  prognosis  Cohn  states 
that  the  highest  grade  of  infection  shows  the  weakest  reaction.  Tx»tulle,  on  the 
other  hand,  concludes  the  degree  of  infection  and  the  location  of  the  disease  appear 
to  have  no  effect  on  the  intensity  of  the  conjunctival  reaction.  Wolff-Eisner  and 
Teichmann  believe  that  the  cutaneous  and  conjunctival  reactions  show  a  typical  dis- 
appearance by  "  law,"  depending  on  the  stage  of  the  disease.  They  distinguish 
three  types:  (1)  I'he  normal  reaction  wath  favorable  prognosis,  (2)  the  weak  reac- 
tion characterized  by  ra])id  rise,  small  intensity  and  rapid  subsidence  with  unfa- 
vorable prognosis,  and  (3)  the  late  and  more  permanent  reaction  seen  in  patients 
who  show  no  marks  of  active  tuberculosis. 

In  my  experience  the  intensity  of  reaction  counts  for  little,  as  I  have  had 
marked  reactions  in  all  stages  of  the  disease,  and  have  liad  very  slight  reactions 
equally  commonly.  On  the  whole,  however,  the  cases  of  surgical  tul)erculosis  and 
early  pulmonary  tuberculosis  manifested  a  more  marked  reaction  than  those  of 
advanced  pulmonary  tuberculosis. 

Conclusions 

1.  The  percentage  of  positive  reactions  to  the  von  Pirquet  tuberculin  test,  the 
conjunctival  tuberculin  test,  and  the  tuberculo-opsonic  index  are  substantially  the 
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.same,  ranging  from  ot*.'hty  t/»  niiii^ty  per  coTit  in  ruvnmUIr  rjisr-,,  :ni«l   frnm  tlifriv 
to  forty  per  eent  in  irn favorable  cases. 

2.  Ttii^  mow  luhnnvvi]  the  disease  the  ^fiiHllfT  tin-  j>crceiita;^^r  ol  [lasilive  reac- 
tions. T\w  inteiLsity  of  the  reaction  does  not  consistently  follnw  any  rule,  hut  tentU 
to  be  greater  in  cases  of  less  advanced  disease. 

3.  The  von  Pirqnet  tuberculin  test  seems  harndess;.  The  eoujunotival  uduTru- 
lin  test  should  he  used  with  caution. 

4.  Vntil  we  can  use  the  tuberculin  tests  with  more  intelligence  than  our  present 
experienee  makes  possible,  1  l»elicve  we  should  nuike  more  comparative  tt*sts  in  all 
stages  of  the  disease. 

The  eonelosions  drawn  l>v  Dr.  Baldwin  *  are  as  follows: 

1.  Tlie  conjunetival  tulRTeulin  test  pcrfortiied  with  weak  solutions  by  a  single 
instillation  has  some  value  in  eonfirndng  tiie  presence  of  tuiR^reub»sis  in  the  early 
stages. 

2,  It  has  littk*  value  in  confirmation  when  the  symptoms  of  tuberculosis  are 
only  suspicious. 

3,  Its  value  in  distinguishing  '*  active  latent  *'  from  licaled  tuberculotiis  in 
apparently  healthy  persons  has  not  yet  heen  deterniined, 

4.  liejR'tition  of  the  test  in  the  same  eye  has  no  advantage  over  the  cutaneous 
and  suheutauc'ms  tests  in  the  j)ereentage  of  reactions  produced  ami  may  he  mislead- 
ing and  dangerous. 

5,  Iicpetition  in  the  other  eye  by  the  author's  method  offers  so  little  advantage 
that  it  cannot  bo  roconuucfided. 

6.  The  conjunctival  reaction  is  unreliable  for  prognosis. 

7-  feed  with  the  pro|M?r  precautions,  danger  to  the  eye  is  slight  and  need  not 
preclude  the  test  when  other  methmls  are  inapplicable,  as  when  fever  is  present. 
It  shouhl  be  restrieted  to  adults,  since  the  cutaneous  test  has  been  found  e<jually 
valuable  for  ehUdren  and  is  harmless. 

8.  The  cutaneous  test  by  the  sirnultaneius  use  of  dilute  and  strong  tuberculin 
offers  a  mctbo<l  of  detecting  at  once  or  exehiding  tuberculous  infertinn  with  no 
danger  or  ineonveniencin     Experience  is  needt^l  to  show  the  value  of  this  method. 

f>.  The  subcutantH)us  test  should  be  restricted  to  those  cases  in  which  a  focal 
reaction  at  tlie  site  of  the  disease  is  desired  and  when  the  other  tests  result  nega- 
tively. 


DISEASES    OF    THE    KffEE    IN   HEMOPHILIA 


I  As  mentioned  in  V<d.  1,  the  knee-joint  is  the  favorite  site  for  the  iiceurrenee 
of  intra-articular  l>lec<Iing  in  eases  of  henvnpbilia.  As  there  stated,  the  effusion 
into  the  joint  nuiy  m*enr  spintaneonsly,  or  as  the  result  of  slight  trauma.  The 
effusion  fretiuently  occurs  with  great  suddenness;  it  is  not^  as  a  ruh%  attended 
H  by  pain,  the  picture  Vieing  simply  that  of  a  sndden  distention  of  the  joint  with 
finid,  as  elsewhere  descril>ed*     In  eases  in  which  other  members  of  the  family 

1  "Conclusions  from  l.OST  Conjunctival  TubercuUn  Tefrt«  by  a  ITnif orm  Method,"  Edw.  R. 
Baldwin,  M.D.,  Stimnuc  Luke,  N\  Y. 
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are  bleeders,  or  when  the  individual  himself  is  known  to  be  such,  the  diagnosis 
may  be  suspected.  It  is  sometimes  confirmed  by  the  appearance  of  ecchymosis 
upon  the  skin  after  some  days.  In  some  cases  the  blood  is  j)romj)tly  absorlx^d ;  in 
others  repeated  hemorrhages  occur  with  limitation  of  motion  in  tlie  joint  and 
adhesions  between  the  folds  of  synovial  membrane,  or,  in  still  others,  a  chrouic 
arthritis  attended  by  a  villous  proliferation  of  the  synovial  mouibrane.  In  these 
cases  great  difficulty  may  exiM  in  differentiating  the  condition  from  tuberculosis. 
The  signs  and  symptoms  so  closely  resemble  one  anotlier  that  even  highly 
experienced  surgeons  have  operated  upon  these  cases,  believing  them  to  be  tuber- 
culous, and  have  proceeded  to  excise  the  synovial  membrane.  In  some  of  these 
the  bleeding  has  been  uncontrollable  and  fatal.  If  the  case  is  operated  upon 
soon  after  hemorrhage  occurs,  fluid  blood  or  clotted  blood  may  be  found.  If 
iiot  until  a  later  period,  cloudy  serum  and  masses  of  fibrin  will  be  found  in  the 
joint  cavity.  The  appearances  of  the  synovial  membrane  are,  that  it  is  swollen, 
often  thickened,  red  or  grayish  red  in  color,  the  surfaces  rough  or  velvety. 
Firm  adhesions  may  be  found  here  and  there  throughout  the  joint.  In  some 
instances  the  cartilages  are  more  or  less  fibrillated  or  even  eroded.  The  history 
may  in  some  cases  lead  to  a  correct  diagnosis,  but  in  others,  as  already  men- 
tioned, very  good  surgeons  may  be  deceived. 

SYPHILIS    OF   THE    KNEE-JOINT 

In  both  the  acquired  and  hereditary  fonns  of  syphilis  the  knee-joint  is  very 
frequently  involved.  As  already  described  in  Vol.  I,  during  the  early  stages 
of  the  disease  the  affection  runs  the  course  of  an  acute  serous  synovitis,  usually 
without  very  marked  symptoms  and  with  a  rapid  return  to  the  normal.  In  the 
tertiary  stage,  a  chronic  gummatous  osteo-arthritis  is  the  rule,  with  the  lesions 
w^hich  have  been  described  elsewhere  in  this  book.  The  outward  apjx^arances 
of  a  syphilitic  joint  resemble  more  or  less  closely  those  of  tul)erculosis,  but  differ 
from  it  in  that  there  is  not  the  same  tendency  toward  breaking  do\vn  and  the 
formation  of  abscesses.  Such  may  occur,  but  in  syphilis  of  joints  they  are 
rather  rare.  Marked  deformity,  flexion,  and  often  abduction  may  develop  in 
the  knee-joint  and  frequently  limitation  of  motion  and  great  disturbances  of 
function.  The  syphilitic  joint,  however,  differs  from  that  of  tuberculosis  in 
that  in  the  former  there  is,  as  a  rule,  very  little  pain  attending  the  use  of  the 
joint,  although  the  joint  structures  may  be  extensively  disintegrated.  If  pain 
occurs,  it  is  commonly  worse  at  night.  The  diagnosis  at  the  present  time  would 
doubtless  be  aided  by  the  blood  tests  for  syphilis  and  for  tuberculosis,  resjiec- 
tively,  and  would  be  helped  by  the  administration  of  iodid  of  potassium. 
Moreover,  syphilitics  are  usually  older  than  tuberculous  subjects,  and  other 
evidences  of  the  disease  are  often  present.  In  syphilis,  moreover,  gummatous 
nodules  may  sometimes  be  detected  in  the  soft  parts  surrounding  the  joint,  and 
there  may  be  distinct  nodular  enlargements  of  the  ends  of  the  bones  more 
marked  than  is  observed  in  tuberculosis. 
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The  syphilitic   affect ious  of  the  joints  of  children   have   l>cen  sufficiently 
descril»cd  in  Vol.  1. 
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{Chrouir  Rheumafism  of  (he  Kner-jolnf ,  Rheum  at  old  ArthrifAs,  Oateo-urfhriUs, 
Pro! ife rafing  A  rth  ril is,  A  rfh rit  is  Deformans) 

As  was  stated  in  a  previous  chapter  of  this  Imok  (see  Diseases  of  the  Ilip 
joint  anfl  Diseases  of  the  Joints  of  the  Upjier  Extreraity),  certain  chronic  dia- 
turbanees  of  joints  occur,  presenting  a  ninnber  of  lesions,  variously  grou|^d, 
and  characterized  liv  a  very  chronic  course,  by  jierroauent  changes  in  the  joint 
strnctures,  including  the  bones,  the  cartilages,  the  ligaments,  the  synovial  mem- 
brane, and  the  muscles  of  the  liiub,  these  changes  being  partly  of  a  prfKluctive 
and  partly  of  a  destructive  character.  ITnder  the  headings  previously  noted, 
the  pathology  of  tliese  conditions  and  their  varieties  liave  Ix'en  discussed.  Hero 
it  may  lie  said  that  uf  all  the  joints  in  the  body,  the  knee-joint  is  the  one  most 
often  affec'ted  aJone,  In  the  mnjority  of  instances  the  disease  occnrs  in  the  poly- 
articular form.  It  may  arise  spontane^iusly,  ur  follow  injuries  to  the  joint, 
usually  of  svicb  a  character  that  either  the  proper  meciianical  relations  of  the 
joint  surfaces  are  destroyed,  or  that  there  is  a  permanent  relaxatif*n  of  the  liga- 
ments, or  that,  from  angular  or  curved  deformity  of  the  lnjnes,  the  weight  of 
the  body  is  brought  to  bear  improiierly  upon  the  joint  surfaces.  In  the  SfK>n- 
tancons  cases  the  diagnosis  may  be  rather  difficnlt.  In  the  olher  groups  it  is 
nsnally  quite  simple.  In  the  knee-joint,  as  in  other  joints,  a  nimihcr  of  ty]ies 
of  the  disease  may  fX'cur,  but  in  the  knee  in  adults  (fro  (t/ix's  are  more  couuufai 
than  the  others — namely,  the  type  characterized  by  the  proclnetion  of  new  bonn 
— the  format  inn  of  osletjphjf(eSy  situated  chiefly  at  the  margins  of  tlic  articular 
giirf ncr*s^  and  liy  deslrurdon  of  (he  cardlages  and  of  pirtions  of  the  bones  enter- 
ing into  the  joint  by  continued  mechanical  pressure.  The  second  type  is  that 
in  which  there  is  a  tendency  tf>  the  prodHdion  of  adhesions  in  the  joint,  preceded 
in  many  instancies  by  a  jiroductive  synovitis  and  by  the  fi>rmation  of  a  synovial 
pannus.  In  the  former  group  the  diagnosis  can  usually  he  made  after  the 
disease  is  w^ell  advanced  with  great  certainty  by  means  of  the  X-rays.  In  the 
Jntfer^  the  bony  changes  may  be  delayed  for  a  long  time,  and  ankylosis  may 
occur  in  these  cases  iicfore  any  notable  deformity  of  the  ends  of  the  bones  is 
present.  In  this  group  the  X-rays  are  less  valuable  in  iliagnosis  and  the  disease 
is  not  infrequently  mistaken  for  tnljerculous  infection  of  the  joint.  The  dif- 
ferentiation may  usually  l«'  made,  however,  by  aspiraiion  of  the  joint  and 
inoculation  of  (jiiinea  pigs.  If  tlie  disease  is  tuberculous,  the  inrM_^iilation  test 
will  usually  Ik*  successful.  In  a  large  proportion  of  cases  the  existence  of  simihir 
lesions  in  other  parts,  and  notably  in  the  joijils  of  the  fingers  will  aid  greatly 
in  the  diagnosis. 

Symptoms. — The  symptoms  of  the  disease  during  the  early  stages  vary  some- 
what in  different  cases.     In  a  few,  the  early  symptoms  begin  as  a  more  or  less 
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acute  inflammation  of  the  joint.  The  onset  of  the  disease  may  resemble  that 
of  an  attack  of  acute  or  subacute  articular  rheumatism,  and  the  diagnosis  will 
not  be  made  until  after  the  acute  symptoms  have  subsided,  when  the  joint  lesion 
becomes  chronic  and  progressive.  In  the  larger  proportion  of  cases  the  early 
symptoms  of  the  disease  are  insidious.  The  patient  begins  to  notice  that  when 
he  arises  in  the  morning,  his  knee-joint  feels  a  little  stiff  and  weak ;  the  feeling 
of  stiffness  disappears  after  use.  As  time  goes  on  there  is  added  pain,  felt  at 
first  when  the  patient  has  undergone  unusual  fatigue  in  walking  or  the  like. 
In  the  meantime  the  knee-joint  may  be  slightly  swollen,  and  show  some  peri- 
articular thickening,  or  the  presence  of  a  small  amount  of  serous  exudate. 
The  diminution  of  function  is  progressive,  and  after  a  time  causes  serious 
disability. 

In  the  cases  attended  by  bony  absorption  of  one  or  other  condyle  there  will  be 
produced  a  position  of  genu  varum,  or  in  other  cases  of  genu  valgum.  In 
some,  limitation  of  flexion  will  be  very  marked,  and  complete  extension  is  usually 
impossible.  In  those  cases  attended  by  marked  effusion  into  the  joint  a  general 
relaxation  of  the  ligaments  produces  a  weak  and  wobbling  knee,  such  that  the^e 
individuals  are  obliged  to  wear  some  form  of  supporting  apparatus  in  order  to 
get  about.  The  more  profound  the  gross  changes  in  the  joint,  the  more  serious 
the  disability  and  the  greater  the  pain,  both  spontaneous  and  on  motion.  In 
the  latter  stages  of  the  disease  the  disability  is  increased  by  very  marked  atrophy 
of  the  muscles  of  the  thigh,  such  that  the  patients  suffer,  in  addition,  from 
weakness  of  the  limb  due  to  this  cause.  Here,  as  in  other  joints,  the  advance  of 
the  disease,  though  progressive,  is  interrupted  in  many  instances  by  inter- 
missions and  exacerbations.  In  the  cases  followed  by  much  fibrous  thickening 
and  a  tendency  toward  ankylosis,  the  bone  changes  may  be  slight  or  long  delayed. 
In  certain  cases,  notably  those  attended  by  hypertrophy  of  the  synovial  fringes 
and  by  the  formation  of  new  bone  at  the  borders  of  the  joint,  such  synovial 
fringes  may  imdergo  fibrous  degeneration,  or  become  the  seat  of  the  formation 
of  cartilage  or  of  new  bone ;  and  these  fringes,  or  the  nodular  exostoses,  may  be 
broken  off  and  continue  to  exist  as  free  bodies  in  the  joint.  Such  bodies  may 
consist  of  fibrous  tissue,  of  cartilage,  or  of  bone,  or  of  combinations  of  these 
ingredients.  The  l:ody  may  have  as  a  nucleus  cartilage  covered  by  bone,  or  bone 
as  a  luicleus  covered  by  cartilage.  Such  bodies  vary  in  size  and  number.  They 
may  be  solitary,  often  they  are  multiple,  and  even  hundreds  may  be  present  in 
the  same  joint.  In  size  they  vary  from  minute  fragments  to  masses  as  large  as 
the  last  joint  of  a  man's  thumb,  or  even  larger.  In  these  cases  there  may  be 
produced  the  additional  symptom  of  locking  of  the  joint  during  use  by  the  inter- 
position of  one  of  these  floating  bodies  between  the  articular  ends  of  the  femur 
and  tibia. 

Diagnosis. — From  what  has  preceded,  it  may  now  be  understood  that  in  well- 
marked  cases  of  arthritis  deformans  of  the  knee  the  picture,  though  a  varied 
one,  is  easily  recognized.  It  is  only  in  the  cases  which  begin  acutely,  or  in  the 
early  stages  of  those  cases  which  closely  resemble  an  acute  attack  of  rheumatism, 
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or  ill  tLosc'  attended  by  tibrous  tbiekciung  uf  the  ]x»riarticiilar  struct urt'S  witlioiit 
inucli  bniiy  change,  wbere  any  ditlieiillies  hi  diagnosis  are  likely  to  mvur.  Time, 
the  X-rai/s,  Ihe  ahiiencc  of  the  slgjui  of  acute  {uflammaiion,  absrnce  of  suppiira- 
Hon  and  ahsrnce  of  Ihv  product  ion  of  cold  ahsccs^icSy  tim]  aspiration  of  tlie  Hnitl 
omiained  in  the  joint,  with  inoeulah<>n  exiieriiiieiit.s,  are  nsnally  sufficient  to 
establish  the  nature  of  ihe  condition.  One  of  the  early  signs  present  iu  niiiny 
eases  and  due  to  a  ri»util>euiug  of  the  eartilaginous  surfaces,  togetlier  with 
changes  in  the  synovial  uiend>rane,  is  a  palpnhh'  and  rren  audiUe  arakintj  uiwrn 
making  passive  or  aetivc  motions  in  the  joints.  While  there  is  nothing  abso- 
lutely  characterislic  about  this  sign,  yet  ifs  presence  in  hut  a  sintjlc  joinf,  such 
as  the  knee,  togi-tlier  witKi  a  history  of  elu*onie  joint  disturbances,  is  strongly 
suggestive  of  artliritis  defonuons.  ilauy  of  the  diagnostic  signs  of  the  condition 
are  visible  niKm  insjiection  and  u|K>n  judpation,  though  it  may  be  readily  nnder- 
stoTMl  tluit  tliey  will  vary  a  gmid  deal  iu  difftTcnt  cases.  The  deformity  of  the 
joint,  the  atrojihy  of  the  nrustdes^  the  generally  fusiform,  or  bulbous,  or  irregular 
shape  of  the  swollen  joint,  the  presc*nee  of  creaking,  the  laxity  of  the  ligaments 
in  cases  where  much  elTusion  exists,  tlie  bony  grating  iu  the  later  stages,  are  all 
readily  recognizable.  The  comlition  of  chronic  arfhrltis  dfformatiH  can  usually 
he  distinguished  from  ihe  arthropathies  of  tabes  dorsalis  by  the  absence  of  the 
eharacteristie  signs  and  syuiiitmns  of  the  latter  dist*ase,  and  by  the  more  rapid 
and  more  destruclive  nature  uf  the  joint  lesion  in  tates,  together  with  the 
ahsenee  or  only  trifling  auiount  of  pain,  while  the  gross  lesions  are  rt*adily 
recognized  as  being  excessive.  Still,  it  is  to  I>e  borne  in  mind  that  ttfplcal 
aHhriiis  deformans  may  idm  occnr^  as  T  have  s(»en  in  several  instanct*s,  in  eases 
of  tabes  whicli  ran  their  course  shwly  and  progressively  and  not  at  all  in  the 
manner  usual  iu  tul)ctic  joints. 

Treatment. — Suitalile  treatm^^ut:  snpp>rt  of  the  limb,  massage,  baths, 
hygienic  measures,  avoiihnuv  uf  c*verfatignc  iu  the  joint,  irithont,  however, 
keeping  it  too  quiet,  a  uif Migrate  ani*iunt  of  exercise  being  beneficial,  uuiy  render 
rliesc  patients  fairly  comfortable  and  Mmy  delay  the  ]irogress  of  the  lesion;  Init 
the  changes  in  the  joint  structures  btdng  of  a  distinctly  organic  character,  cure 
is  iniiKissible. 

Course. — The  course  of  the  disease  is  usually  prolonged  over  many  years. 
In  a  nuuilter  of  instances  coming  under  my  own  care,  where  the  defcirmity  has 
been  excessive,  consisting  in  some  eases  of  ankylosis  with  partial  dishx'ation 
backward  of  the  tibia  due  to  the  prolonged  action  of  tlie  barn-string  muscles  and 
attended  by  great  disability,  pain,  and  discomfort,  and  in  others  with  greatly 
relaxnl  ligann-nts,  I  have  resecte^l  these  knees  with  the  njost  gratifying  results 
to  the  individual.  It  is  to  lie  Iwrne  in  mind  (hat  tabetic  joints  of  the  Charcot 
fypf\  or  even  joints  reseoddinfj  closet tf  arthritis  deformans  in  talfetie  individuals^ 
do  not,  as  a  rule,  get  bony  union  between  the  tibia  and  tlie  femur,  as  I  have 
learned  in  one  case  by  unfortunate  exi>erience.  Still,  even  this  patient,  by 
i%*earing  a  suitalile  splint,  was  able  to  get  alxjut  with  a  greater  degree  of  e*jmfort 
than  before  the  ojjeration. 
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FLOATING    BODIES   IN   THE    KNEE-JOINT 

While  floating  bodies  in  the  knee-joint,  consisting  of  bone,  cartilage,  or 
fibrous  tissue,  cannot  be  described  as  a  pathological  entity,  since  such  bodies 
may  form  in  the  presence  of  a  variety  of  conditions,  yet  a  description  of  the 
symptoms  produced  by  such  bodies  constitutes  a  more  or  less  typical  picture. 
Such  free  bodies  in  the  knee  are  observed,  as  already  stated,  in  arthritis  de- 
formans, and  also  under  irritative  conditions,  local  or  general,  in  the  knee, 
attended  by  hypertrophy  of  the  synovial  fringes,  with  the  deposition  of  masses 
of  cartilage  in  such  fringes,  which  break  off  and  thus  become  floating  bodies. 
One  sees  such  lesions  accompanied  by  a  chronic  serous  synovitis,  and  sometimes 
the  removal  of  the  floating  body  permits  the  joint  to  return  to  a  normal  state. 
Trauma  with  fracture  of  the  semilunar  cartilages,  or  resulting  in  separation 
of  a  portion  of  cartilage  from  the  tibia  or  femur,  is  one  of  the  frequent  causes 
of  the  condition  in  young  people.  In  other  cases,  however,  we  often  find  car- 
tilaginous or  bony  masses  in  a  joint  where  there  has  been  no  history  of  injury, 
or  of  any  previous  serious  joint  disturbance.  I  saw  such  a  case  less  than  a 
month  ago  in  a  young  man  of  twenty-three,  who  had  never  injured  his  knee, 
but  had  observed  about  a  year  previously  the  presence  of  a  free  body  which 
moved  about  in  the  front  of  the  joint,  and  occasionally  getting  caught  beneath 
the  patella,  or  between  the  femur  and  tibia,  caused  severe  pain  or  locking  of  the 
joint.  The  body  was  about  the  size  of  a  small  almond.  The  amount  of 
synovitis  in  this  case  was  very  slight  indeed.  The  occurrence  of  these  bodies  in 
arthritis  deformans  has  already  been  noted. 

Signs  and  Symptoms. — The  signs  and  sjTuptoms  accompanying  the  floating 
bodies  of  arthritis  deformans  are  simply  those  of  that  disease.  'When  they 
occur  in  otherwise  n^latively  healthy  joints  the  symptoms  are  those  produced  by 
the  locking  of  the  joint,  or  getting  the  floating  body  caught  beneath  the  ])atella. 
Such  accidents  are  attended  by  more  or  less  severe  pain  and  are  followed  by  a 
mild  grade  of  serotts  synovitis,  which  becomes  chronic  and  may  finally  even- 
tuate in  a  serious  weal-ening  of  the  ligaments  by  stretching,  unless  the  floating 
body  is  removed.  The  amount  of  pain  caused  in  these  cases  by  a  floating  body 
varies  greatly.  In  the  case  spoken  of  in  a  preceding  paragraph  the  patient 
suffered  only  trifling  inconvenience,  and  had  made  the  diagnosis  himself  by 
feeling  the  foreign  body  slipping  about  on  either  side  of  the  patella,  or  some- 
times in  the  quadriceps  bursa.  In  other  cases^  notably  those  in  which  several 
lx)dies  of  considerable  size  have  been  present,  the  symptoms  have  been  serious, 
the  amount  of  pain  and  the  effusion  and  relaxation  of  the  ligaments  marked. 
The  pain  attending  the  bone-locking  of  the  joint  was  excruciating,  so  that  in 
some  of  these  cases  the  patients  have  fallen  to  the  ground.  In  one  or  two,  upon 
which  T  have  operated  soon  after  the  onset  of  an  acute  s,\Tiovitis,  which  followed 
the  locking  of  the  joint,  the  exudate  has  contained  a  little  blood.  The  diagnosis 
of  floating  bodies  in  the  joint  is  to  be  made  by  the  history,  by  the  accompanying 
synovitis,  and  by  feeling  the  body  with  the  fingers.     Unless  such  bodies  contain 


AnTIIROPATIIIES    OF   THE    KNEE-JOTNT   IN    TABES    DOKftALIR     f>13 
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The  rliarm-ters  uf  bysterietil  jr»ints  liiivc*  already  Inn^ii  j^nttirieiitly  deseriWd 
uiuler  Traiuiiatie  Ilvsteria  in  ViiL  III  ami  Vol.  L 
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ARTHROPATHIES  OF  THE  KlfEE- JOINT  IH  TABES  DORSALIS; 
LOCOMOTOR  ATAXIA;    CHARCOT^S    JOINT 

TiiE  KNEE  exhitnts  patliolo^ieal  rhanges  in  tlie  emirso  of  locomotor  oioria 
iiKire  often  than  any  other  joint.  Tlie  joint  li^sions  may  l^e  divided  into  two 
^n>nf)8.  In  the  firsf  gronp  the  jtdtit  tlistnrhanee  of  tin  m-eiirs  tjiiite  early  in 
the  disease  ami  is  of  a  very  slowly  progressive  eharaeter.  It  imiy  last  for  immy 
years  without  very  seri(Misly  lindting  the  fnnetion  ui  the  joint,  and  witlamt 
marked  gross  pathologic*al  elmnges  in  tlie  joint  struetnres,  other  than  relaxation 
of  the  ligaintmti^  and  the  dilatation  of  the  joint  eapsnle.  The  rrhwnllon  of  the 
Vujamenis  produces  in  time  more  or  less  marked  hy|>t?rextensioii  of  the  knee- 
joint  while  the  patient  stands  ereet,  a  marked  degr(*<:^  of  fjenu  revurimium. 
While  thejse  distnrhauees  of  tlie  knee  in  the  <Mmrse  of  hrt^omotor  ataxia  are,  in 
my  belief,  eanseil  by  re|X'ated  slight  trauiuatisms  to  the  knee,  yet  the  results 
of  siieh  tranmatisms  are  more  serions  than  is  the  ease  with  uonmd  individuals. 
Following  a  slight  injury  or  strain  of  the  knt^-j»»iut,  to  whieh  Miese  pa  Men  Is  are 
fnH]uently  exposed  on  aeeount  of  the  loss  of  ix'rfeet  eontrol  of  the  extreuiilies, 
n  morons  synovitis  of  the  knee  develops,  usually  iriilionl  any  very  marked 
symptonis  of  iMin  t»r  diseomfort,  and  unless  the  patient  sees  a  physieian  at  onee 
Ilia  attention  uuiv  he  and  often  is  first  attraeted  to  the  emidition  of  the  knee  l»y 
oliserving  that  it  is  swollen.  Upon  presenting  himself,  it  will  l>e  found  that  the 
knc*e  is  (piite  markedly  disteudi-d  witli  tlnl<L  Tnder  ordinary  ermservative  treat- 
ment the  effnsiim  will  frecpiputly  disa|>pear  in  the  eonrse  of  a  fortnight  or  a 
nionthy  but  no  so«mer  d«»es  the  putieut  again  use  the  limb  to  the  extent  of  fatigue, 
or  rc*ceive  another  slight  trauriiatisuu  than  the  synovitis  reeurs.  Again  imder 
treatment  it  disap[>ears,  an<l  again  reeurs.  This  eimililion  goes  on  for  years, 
the  ligaments  gradual ly  htvoming  more  and  more  relaxed  until  the  joint  is 
fjeriously  weakenfMl,  und  as  *»ne  watehes  one  of  these  patit^uts  walk  it  might  lie 
expected  that  any  nunnent  he  might  get  a  dislocation  of  the  km^\  Sueh,  how* 
ever,  I  have  not  observed.  The  degree  of  g:f»nii  reeurvatnm  is  steadily  progres- 
sive* or  in  some  eases  genu  varum,  or  genu  valgtuu  up<3n  one  or  both  gides,  may 
dtn'elop,  and  in  these  the  patients  are  very  mueh  erijjpled. 

I  have  ha<l  one  of  tliese  eases  under  observatinu  for  more  than  ten  years,  and 
have  aspirated  his  Joint  with  ^iKai  results  on  several  occasions,  and  once  washed 
it  out  witlj  earlxilic  aeid  with  femjmrary  improveuipnt.  The  fluid,  sooner  or 
later,  always  returns,  ami  his  eomlition  is  now  distinetly  worse  than  it  was 
five  years  ago.  He  is  still  able  to  get  aWuit  and  has  no  [jain,  but  his  knee-joint 
is  very  mueh  weakened! 

In  a  st'cond  group  of  cases  whieh  it  is  said  mav  follow  tjie  form  just  ih^^erited 
M 
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if  neglected,  or  may  ocnw  suddenly  and  indejiendently,  Dw  joint  lesion  is  of 
a  much  more  serwtis  charaden     The  es^ntial  lesion  is  a  tropluc  disturhance 

of  tlie  bonei?  and  also  of  the 
Sufi  parts  enteriTiit  into  the 
joint  There  ia  a  rarefy- 
mg  risteitis  develllf^ed  in  the 
tihia  und  feninr,  more  eoni- 
monlv  in  the  Inltor,  wliit'li 
nniy  in  certain  cases  result 
in  sIKmtane^Jlls  fractnre,  or 
in  otliers  in  tlie  typical  d/'- 
sfrurfive  joint  lesions  about 
to  }ye  described.  The  pa- 
tient, bavin^j:  lx»cn  the  snb- 
jcH't  of  a  chronic  and  recur- 
ring t^ynnvitia,  or  witbont 
f^ncb  a  liistory,  suddenly  de- 
velops a  marked  effusion 
into  the  knee-joint.  The 
ligaments  l>eeonie  greatly 
relaxed,  so  that  sometimes 
in  the  course  of  a  few  weeks 
or  months  disk»cation  of  the 
joint  oecnrs,  or  a  flail-like 
joint,  snch  that  the  knee 
may  }m  moved  freely  in  all 
directions^,  even  to  the  ex- 
tent 4 if  approximating  the 
to(*s  to  the  groin,  and  that 
without  causing  the  patient 
niiy  special  pain  or  discom- 
f«^rt.  Accompanying  the  re- 
laxation of  the  ligaments, 
the  hones  entering  into  the 
joint  are  rapid h^  and  some- 
what irregularly  eroded. 
That  portion  of  bi>ne,  whetln^'  it  l>e  a  comlyle  of  the  femur  or  the  articular 
surface  of  the  lilila,  whirh  is  more  greatly  changeil  by  the  softening  process^ 
is  rapidlij  worn  utrai/^  so  that  considenil>le  Josh  of  suhsianre  ot^rurs  in  the  head 
of  the  tibia,  or  in  one  or  other^  or  both  the  condyles  of  the  fruiur.  The  con- 
dition may  be  so  rapidly  progressive  tlmt  the  joini  is  practically  disintegrated 
in  the  course  of  veeks  or  man  fits.  All  these  changes  occur  without  any  signs 
of  acute  inflanuuatiun.  Tlie  skin  over  the  joint  remains  white,  there  is  not 
necessarily  any  fever,  acceleration  of  pulse-rate,  or  leucocytosis.     The  diag- 
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nosie  is,  of  course,  extremely  simple  in  these  cases*  The  patients  are  the 
victims  of  well-marked  locomotor  ataxia,  and  whereas  the  first  group^  cbar- 
acterizeil  1»y  the  chronic  serous  Ht/novilisj  may  iDeciir  nrif  carli/  in  tlie  cligease, 
the  later  luul  flesiruclite  typva  occur,  as  a  rule,  onh'  when  the  disttur  is  well 
advanci'ih  If,  a.s  sometimes  hapjiens,  these  joints  l^eeome  the  sc*at  of  pyogenic 
infection,  the  life  of  the  iudlvidtml  is  very  rapiilly  dvslnnjrd,  imh'ss  tln-y  sur- 
vive amputation.  In  a  smaller  pruimrtiun  nf  eases  in  athlition  t<»  Hie  <lestniftive 
pnxTSS,  there  is  the  formation  of  osteopliyte^  ami  of  masses  of  earhlage  within 
the  joint,  toj^rnther*  in  some  cases^  with  a  marked  papillary  thirkenint?  of  the 
synovial  mend>rane.  This  portion  of  the  lesion  is,  in  my  experienee,  llie  excep- 
tion rather  thtjfi  (he  ruJe, 

Signs  and  Sjnnptoms* — The  signs  and  symptoms  of  these  nenropathic  destruc- 
tive lesions  of  the  knee  are  quite  eharat^teristie.  The  entire  limh  as  far  as  the 
ankle  is  nsnally  sw<»llen,  it  may  lie  ihe  swelling  of  a  soft  edema,  or,  on  tla^  nitier 
hftnd,  a  brawny  indnration.  The  sipns  of  acnte  inflammatioti  tne  nhst  tif.  rpmi 
nnikin^  passive  movements  of  tho  joint  hontf  ffrnliiuj  eun  nsnally  hr  ajtpreciated, 
and  the  joint  can  he  moved  into  all  sorts  uf  ahnormal  posit iuns,  and  all  this 
wittiont  causing  the  patient  notable  pain,  Fpon  palpating  the  knee-joint,  the 
presence  of  loose  bodies  consisting  of  the  separated  pnrtions  of  joint  cartilage, 
of  fragments  of  bone  broken  off  the  tibia  or  the  fennir  in  the  |)rocess  of  dis- 
infiltration,  and  sometimes  of  other  loose  masses  of  cartilage  resembling  in  form 
the  ordinary  rounded  or  ovoid  Hnating  liodies  observed  in  the  knee  under  other 
eonditions  may  be  detected.  With  these  local  crmditions  the  other  tyjncal  signs 
and  symptoms  of  talx\s  dorsalis  are  to  l)e  idiservt-d.  It  sh<in)<l  he  borne  in  mind 
that  these  destructive  lesions  may  take  place  with  great  suddenness^  so  that  the 
km*e-joint  may  be  totally  disintegratrd  in  a  suqirisinglv  short  fim<\  \n  the 
later  stages  spontaneous  f  tact  arcs  of  the  tibia  and  fenmr  are  mA  uneonnnom 
As  already  stated,  gronp  toie  i>f  tal*etie  joints,  characterized  hy  chronic  synovitis 
and  relaxation  of  the  ligaments,  may  run  a  very  protracted  course  without 
seriously  crippling  tlie  individual,  ntir  in  any  way  endangering  his  life.  Such 
16,  however,  not  the  case  with  the  destructive  lesiiius  just;  descrilwcb  These 
patients  do  nut,  as  a  rule,  long  survive,  though  sviceessfnl  amputations  of  the 
thigh  have  been  reported. 

POPLITEAL    ANEURISM 

A  SWELLING  IX  THE  OfJUKSE,  OK  OVKKLYING  A  LAKOE  AUTERY,  Snnrj,D 
A1.WAYS  BK  BEOARDEU  AS  A  POSSIBLE  ANEttBISM,  AND  SHOITLD  NOT  BK  INCISED 
tTHTII*  THE  SIGHS  OF  ANEtmiHXf   HAVE   BEEN  SomHT   KOK   WITH   CARE. 

In  no  part  of  the  ImmIv  dm^s  this  ancient  rule  of  snreery  apply  with  p*eafer 
fiirn'  than  in  th</  p*»plitr}d  syiaee. 

Anatomical  Eemarks  i  Adapted  from  (iray's  Anatouig). — The  popliteal  space 
*K*eijpies  the  Inwrr  lliird  <d'  the  tlii^h  aufl  the  uj»[mt  fifth  (»f  ihi*  leg.  It  extends 
from  the  aperture  in  the  adductor  magnns  h»  the  lower  Iwjrder  of  the  popl ileus 
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muscle.  The  si)ace  lias  the  fonn  of  a  lozenge.  It  is  widest  at  the  back  part  of 
the  knee-joint  and  deepest  alxjve  the  articular  end  of  the  femur.  It  is  bounded 
externally,  above,  by  the  biceps,  and  below  by  the  plantaris  and  external  head 
of  the  gastrocnemius.  Internally,  above  the  joint,  by  the  inner  ham-string 
muscles,  the  semimembranosus  and  semi  tend  inosus,  gracilis,  and  sartorius. 
Below  the  joint  by  the  inner  head  of  the  gastrocnemius.  The  flcwr  of  the  space 
is  formed  by  the  lower  part  of  the  posterior  surface  of  the  femur,  the  posterior 
ligament  of  the  knee-joint,  and  the  ui)i)er  end  of  the  tibia,  and  by  the  fascia 
covering  the  popliteus  muscle.  "  The  entire  space  is  covered  in  by  the  fascia 
lata.  The  space  contains  the  popliteal  vessels  and  their  branches,  the  termina- 
tion of  the  external  saphenous  vein,  the  internal  and  external  popliteal  nerves 
and  their  branches,  the  small  sciatic  nerve,  the  articular  branch  from  the  ob- 
turator nerve,  a  few  small  lymphatic  glands,  and  a  considerable  quantity  of 
loose  adipose  tissue."  This  tissue  continues  to  contain  fat  oven  in  states  of 
marked  emaciation. 

The  Popliteal  Akteky. — The  continuation  of  the  suj^erficial  femoral 
commences  at  the  termination  of  the  latter,  at  the  opening  in  the  adductor 
magnus,  and  passes  obliquely  downward  and  outward  to  the  lower  border  of 
the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior  tibial 
arteries. 

Relations  of  the  Structures  Coxtained  in  the  Popliteal  Space. — • 
The  internal  popliteal  nerve  descends  in  the  middle  of  the  space  and  is  quite 
superficial,  crossing  the  artery  from  without  inward  in  its  downward  course. 
The  external  popliteal  nerve  lies  close  to  the  tendon  of  the  biceps  muscle  on  the 
outer  wall  of  the  space.  Somewhat  more  deeply  and  in  the  bottom  of  the  space 
there  lie  the  popliteal  artery  and  vein;  the  vein  lies  superficial  and  a  little  ex- 
ternal to  tlie  artery,  to  which  it  is  firmly  attached  by  dense  fibrous  tissue.  In  a 
certain  proportion  of  cases  the  vein  may  lie  to  the  inner  side,  or  there  may  be  two 
veins,  one  on  either  side  of  the  artery,  and  such  veins  may  here  be  connected  by 
short  transverse  branches.  Of  the  three  structures,  nerve,  vein,  and  artery,  the 
last  is  the  most  deeply  placed.  It  lies  from  above  downward  in  close  contact  with 
the  femur,  the  posterior  ligament  of  the  knee-joint,  and  the  popliteus  muscle. 
The  artery  is  covered  superficially  by  the  semimembranosus  muscle,  in  the 
middle  of  its  course  by  a  quantity  of  fat,  and  below  is  overlapped  by  the  gas- 
trocnemius, plantaris,  and  soleus  muscles,  the  popliteal  vein  and  the  internal 
popliteal  nerve.  The  vein,  as  stated,  lies  su})erficial  to  the  artery  and  in  the 
upper  part  of  the  sj)ace  to  the  outer  side.  In  the  lower  part  of  the  space  it 
crosses  the  artery  and  comes  to  lie  uj)on  the  inner  side.  The  popliteal  nerve  is, 
as  stated,  more  superficial  and  external;  below  the  joint  it  crosses  the  vessel  and 
comes  to  lie  uj)on  its  inner  side.  Laterally  the  artery  is  bounded  by  the  muscles 
which  an*  situated  on  either  side  of  the  ])opliteal  space. 

The  popliteal  artery  may  be  tied  in  any  part  of  its  course,  though  its  ligation 
is  easier  in  the  upper  and  lower  parts  than  in  the  middle,  where  it  is  more  deeply 
placed. 
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Occarrence,  Etiology,  and  Course*—  While  (nniinntic  aneurism  of  ihe  jn»|jlitcal 
is  rare,  lliu  sjKHita neons  vtiripfy  is  cjiiilc  frfM|iic'nt,  iintnirisnm  of  this  vessel  wm- 
stitutiiif?  alwHit  one  lliird  of  all  flic*  aneuri.siim  of  the  [jeripheral  vessels.  Thus 
in  Oisp's  statistics  of  551  aneurisms,  137  were  of  the  pipliteal  artery.  Any 
jM»rtuin  of  the  vt^ssel  may  he  the  seat  of  arienrisni,  though  the  up])er  and  lower 
part^  ore  mure  often  affected  than  the  middle.  The  aneurisnuil  sac  may  develop 
ujMm    any    as{>eet    of    the 


trunk,  anterior,  posterior, 
or  lateral  The  anenrism  i.s 
most  t*onimonly  of  the  sac- 
culated variety. 

Various  causes  have  been 
assigned  for  the  fret^nent 
occurrence  of  aneurism  in 
this  situation.  Among 
others  it  has  l>een  supposed 
that  tlie  motions  of  flexion 
and  extension  of  the  knee- 
joint  may  compress  or 
stretch  the  vessel.  Certain 
it  is  that  aneurisms  in  this 
situation  are  more  frequent 
among  those  w!io  tlo  hard 
physical  labor.  Here,  as 
elsewhere,  atheroma  of  the 
H  artery  and  endarteritis  due 
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Fio.    215.— P*>PLiTEAi*    Ankuri^m. 
(Survicc  of  Dr.  h\  W.  .Murmy^  New   Vork  HospiUd.) 


to  any  cause,  and  notably 
to  syphilis,  are  prest/nt  in  a 
large  proi)ortion  of  the  cases. 
Alcoholism,  *>out,  and  rheu- 
111  at  ism  are  Ix^tieveJ  to  Im:* 
predisposing  causes,  their 
influence  in  the  production 
of  endarteritis  toeing  gener- 
ally recognizt^L 

The  course  of  aneurism  of  the  p-i|tliteal  is  toward  steady  growth  with  final 
rupture,  either  snlM^utaru^ously  or  throngli  the  skin,  with  the  production  of 
gangrene  uf  the  extrt^ndty,  or  r»f  fatal  hemorrhage.  If  the  aneurism  gi-ows  for- 
ward it  may  erode  the  condyles  of  the  femur  and  rupture  into  the  knee-joint 

Varicose  aneurism  and  aneurismal  varLx  are  extremely  rare  in  the  popliteal 
space. 

Symptoms* — The  symptoms  of  popliteal  aneurism  at  the  beginning  of  the 
disease  are  usually  not  nuirke^l.  The  patient  complains  of  moderate  pain, 
usually  bi/lieved  to  Ije  rheumatic,  referred  to  the  knee-jViiut,  with  slight  lamenesa 
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and  limitation  of  flexion  and  extension  at  the  knee.  As  the  sac  increases  in 
size  there  is  added  pain  of  a  more  severe  character,  radiating  downward  into  the 
leg  and  foot,  in  addition  to  which  there  may  be  paresthesise  referred  to  the  same 
regions.  The  nerve  disturbances  are  due  to  pressure  upon  the  nerve  trunks  of 
the  |)0])liteal  space.  When  the  tumor  has  reached  a  eertain  size,  pressure  upon 
the  vein  will  cause  congestion  and  edema  of  the  extremity,  and  still  greater 
pressure  may  produce  thrombosis  and  obliteration  of  the  popliteal  vein,  some- 
times followed  by  gangrene  of  the  extremity. 

The  size  of  the  aneurism  before  it  produces  marked  symptoms  varies  some- 
what. In  the  end  stages  it  may  occupy  the  entire  popliteal  space,  but  when 
first  seen  by  the  surgeon  it  may  be  only  the  size  of  a  goose  egg  or  of  a  small 
orange.  In  a  certain  proportion  of  cases,  portions  of  the  clot  contained  in  the 
sac  may  get  into  the  caliber  of  the  vessel  and  cause  solitary  or  multiple  embo- 
lism of  the  tibial  arteries  or  of  their  branches,  with  the  production  of  gangrene 
of  a  portion  or  the  whole  of  the  extremity. 

The  ordinary  signs  of  superficially  placed  aneurisms  are  present.  The 
tumor  is  smooth  and  rounded,  pulsation  may  be  visible.  The  consistence  of 
the  mass  is  elastic  or  fluctuating.  It  exhibits  expansile  pulsation.  Pressure 
upon  the  femoral  in  the  groin  causes  cessation  of  the  pulsation,  and  in  some 
cases  dimimdion  in  the  size  of  the  tumor.  The  pulsation  of  the  arteries  at 
the  ankle,  dorsalis  jx»dis,  or  posterior  tibial,  is  delayed,  and  is  less  marked  than 
upon  the  sound  side.  This  delay  and  enfeeblement  of  the  pulse  may  be  demon- 
strated by  means  of  sphygmographic  tracings.  The  tumor  may  be  made  to 
increase  in  size  by  constricting  the  limb  below  the  aneurism.  Auscultation 
with  the  stethoscope  reveals  a  characteristic  whirring  or  blowing  murmur  over 
the  tumor.  It  is  to  be  borne  in  mind  that  pulsation  and  murmur  may  be 
weak,  or  absent,  in  case  the  communication  between  the  artery  and  the  sac 
is  very  small,  or  if  the- sac  itself  is  more  or  less  completely  filled  with 
firm  clots.  The  occurrence  of  sul)cutaneous  rupture  will  be  followed  by  ex- 
tensive extravasation  of  blood  into  the  surrounding  tissues  up  and  down  the 
limb,  with  pain,  great  swelling,  and  if,  as  is  commonly  the  case,  there  is 
pressure  upon  the  poi)liteal  vein,  causing  obliterati'on  of  its  lumen,  there 
will  be  sudden  marked  disturbances  of  circulation  in  the  foot  and  leg,  rapid 
swelling,  and  freciuontly  gangrene.  External  rupture  is  followed  by  a  single 
fatal  luiniorrhago  or  by  repeated  hemorrhages  which  finally  end  the  patient's 
life. 

Differential  Diagnosis. — In  the  diflFerential  diagnosis  of  popliteal  aneurism 
we  have  to  consider  acute  inflammatory  processes  such  as  abscesses  in  the 
popliteal  space,  whether  from  suppuration  of  the  popliteal  lymph  nodes  or  from 
some  other  cause.  Cystic  formations  in  this  space,  frequently  connected  with 
the  popliteal  bursa,  occasionally  lipomata,  and,  lastly,  highly  vascular  sar- 
comata of  this  region.  By  carefully  attending  to  the  history  and  by  seeking 
for  the  characteristic  signs  of  aneurism,  we  are  usually  able  to  make  a  definite 
diagnosis.     In  the  history  of  those  cases  of  superficial  aneurism  which  have 
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been  iiieised  by  sttrgoons  id  tli*j  jmst,  iipuii  tlu-  siipjMisitiou  tluit  tlie  tmnar  was 
of  some  other  character,  a  careful  exam inat ion  for  the  etitniuation  of  aneurism 
has  rarely  been  made.  While  cysts  and  li|x>niata  of  the  popliteal  space  may 
give  rise  to  pulsation,  it  is  not  of  an  ex]mnsiU'  clniractcr.  Tnmsmitted  pnl* 
sat  ion  can  nsmdly  Ijc  cliff erenlialccl  frnm  tlip  pidsnlNm  of  anciinsm  by  f^asp- 
ing  the  luuir»r  mass  <lcc[ily  upon  pi*bor  side,  wbcu  it  will  be  discovered  that 
the  chararfers  of  trtie  cxpjinsilc  finlsulirm  are  abs^^ot.  If  the  tmnor  am  \m 
lifted  a  little  away  from  the  artery  tlie  ])iilsiitinn  ceases*  In  all  the  <»niiditi»nis 
which  may  be  mistaken  for  anenrisin,  the  pnlsation  of  the  vessels  at  the  aiikh? 
w^ill  l>e  fonnd  alike  njxm  tlie  two  sides,  nor  do  these  tiimors  diminisli  in  size 
when  the  femoral  is  compressed.  The  pnlsatieu:  sarcomata  are  usually  firmer 
than  an  aneurism  and  do  not  give  the  signs  of  elastic  fluctuation  characteristic 
of  the  presence  of  fluid.  Moreover ,  they  do  not  to  the  same  extent  diminish 
in  size  when  the  circulation  above  is  cut  otf  through  the  main  vessel  of  the 
limb.  The  X-rays,  in  cases  of  duubt,  may  aid  in  the  diagnosis,  since  the  sar- 
comata of  this  region  will  usually  have  arisen  frran  tlie  feunir  or  tibia,  and 
will  show  in  an  X-ray  picture  loss  of  substance  in  the  1>'Uie,  tlie  fr>nnation  of 
l»ony  |ilates,  and  other  ebanges  which  do  not  occur  in  aneurisui.  ^loreover,  in 
some  of  these  cases  it  may  be  possible  upon  palpation  to  detect  the  irregularities 
in  the  contour  of  the  condyles  of  the  femur. 

THE    DISEASES  OF   THE    BURSjE    Ilf    THE   VICINITY   OF    THE   KNEE 

Tlie  bursa",  ixjustant  and  iu(*oiistant,   in  the  vicinity  of  the  kuee-joint  are 
very  numerous.    The  situation  of  those  upiui  the  anterior  and  posterior  aspects 

■  of  the  knee  are  shown  in  Figs.  21*)  ami  :^17,  from  MerkeFs  '^Topographical 
Anatomy.''     A  moderate  number  otdy  of  these  Inirsie  are  of  distinct  surgical 

•  interest.     Of  these  the  most  imjiortant  are  the  Inirsie  overlying  the  patella  in 
front,  the  burstc  overlying  and  beneath  the  ligamentuni  pateihe,  and  posteri- 
orly, the  popliteal  bursa.     The  inflauumiti«ins  of  the  bursje  res^^mble  those  ob- 
served in  serous  membranes.     The  exuclato  may  be  serous  and  the  condition 
acute  or  chronic,  there  may  be  in  the  clironie  cases  a  proliferating  bursitis,  with 
the  formation  of  papillary  outgrowths  from  the  wall  of  the  bursa^  such  that  the 
cavity  of  the  bursa  may  lie  more  or  less  completely  filled  with  pajiillary  musses 
and  strings  of  fibrous  tissue.     Acute  suppurative  inflaunnatinn  is  also  observed 
Kin  these  bursie,  aa  the  result  of  infected  wounds,  or  of  an  extension  of  a  suii- 
Hpurative   process  to  the  luirsa   from   surrounding  structures — furuncles,   snh- 
H  cutaneous  abscesses  and  the  like. 

■  TrBERcuLous  Inflammation  of  the  bursa*  is  also  observed.  In  addition  to 
the  bnraa^  observed  in  the  ordinary  auatoinieal  sites,  cystic  tumor  formalions 
are  iwcasionally  seen  in  other  situatiims,  usunlly  in  places  wbirh  have  under- 
gone long-continued  meebaniral  irritation.     These  are  l»elieved  to  ha\'e  a  simi- 

Kliir  *»rigin  to  some  of  llie  cases  of  ganglion  observed  near  the  wrist-joint — ■ 
namely,  tu  the  eolh»id  degenoration  *4  rounective  tissue  and  of  fat.    1liis  view 
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of  the  causation  of  these  cystic  growths  has  been  studied,  and  it  is  believed 
demonstrated,  by  the  researches  of  Ledderhose/  Thorn,^  and  Franz.' 

Tumors  of  the  Burs-e  of  the  knee  have  been  observed  in  a  very  few  cases, 
and  chiefly  in  the  prepatellar  bursa.  Among  the  varieties  described  may  l>e 
mentioned  sarcoma,  myxoma,  and  endothelioma.  They  are  extremely  rare 
and  scarcely  require  further  mention. 

M  vastus  medl.  M.  »artonu9 


B.  tuprapat. 

Tendo  m 
quadric. 


B.  praepat.  subc. 
B.  pratp.  mbf. 
B.  pratp.  auM, 


B.  infrap  prof. 
B.  infrap.  tube. 


B    tube,  tuber, 
tib. 


B.  t^t.  Inter 
B.  lig,  cotlat.  tib. 


B.  anstrin. 


Fia.  210. — The  IUtrh^:  of  Tut:  Knee  uih>n  the  Anterior  and  Inner  Aspect  of  the  Limb. 

(After  Merkcl.) 

TuBKRciTLosTs  OK  THE  BuRs.i«:  may  originate  in  the  bursa  itself,  or  occur 
as  the  result  of  secondary  involvement  of  the  bursa  from  the  neighboring  soft 
parts,  or  the  bones  or  joints. 

The  Prepatellar  Burss. — Three  bursas  are  described  as  occurring  with  more 
or  less  regularity  over  the  patella  and  teneath  the  skin.  They  are,  a  subcu- 
taneous hursay  suhfascial  bursa,  and  a  subtendinous  bursa.  The  subcutaneous 
BURSA  lies  in  the  deeper  layers  of  the  subcutaneous  tissues.  The  situation  of 
this  bursa  is  not  ontiroly  regular.  Tt  may  be  centrally  placed,  or  overlie  either 
of  the  four  quadrants  of  the  patella.  In  size,  it  varies  from  8  to  4  cm.  in 
diameter.  The  bursa  is  present  in  eighty-eight  per  cent  of  adult  individuals 
(Bize,  quoted  by  ^ferkel).     Tt  is  not  ]iresent  in  children.     Pyogenic  infection 

*  Ledderhosc,  Deutsche  Zelfftch.  jiir  Chir.y  xxxvii.         ^  Thorn,  Archiv  fur  Klin.  Chir.,  lii,  5(13. 
3  Franz,  Archiv  fiir  Klin.  Chir.,  Ixx,  O.W, 
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of  thiii  hnrsa  is  often  attt'iicled  bv  iliffuse  sup|niration  of  the  skin  aiiJ  siilji!U- 
taneous  tissues  on  the  front  of  the  knee-joint. 

The  Subfascial  Buksa  lies  in  the  loose  connective  tissue  between  the 
fascia  lata  and  the  tendinous  expan^sinn  of  the  qiuulrieeps.  In  situation  it 
resciulih*s  the  stibcnlaucnus  bursa ;  in  .^i/e  it  varies  friini  an  hu'h  to  twn  inches, 
nr  therealMMits.  in  <nauK»ler.  It  is  eonstjint  in  ninety  live  per  nmt  i»f  jeiuUs 
and  absent  in  ehildnau  It  n*ay  eoinniuuieate  willi  eiiber  or  IniIIi  of  tli<^  <»tli(*r 
bursie  in  tliin  situation. 

The  SuBTENiJiNous  liiKSA  lif»s  between  the  tendJnrMis  expausiun  uf  tlio 
quadriceps  ami  the  pi»riostenui  ef  the  patella.  It  is  usnally  suuilb/r  than  either 
of  those  previously  destTilved.  It  is  present  in  eighty  per  cent  of  adults  and  in 
absent  in  children.  These  three  bursa*  arc  develo{>ed  only  after  th**  in<lividual 
haa  used  the  knee  actively  and  fur  a  eonniderable  time.     They  are»  as  stated, 
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Ttndo  piant         SeieuM. 

Fic.  217. — Thb  Birna.f;  of  the  Knee  ltitin  the  Pdhtehjor  AiirErr  or  the  Limh. 

(After  Merkplj 


not  obser^^eil  in  eliiWren,  We  have  already  deseriVjcd  in  a  previous  section  the 
acute  inflaniniati^»ns  of  the  prepatellar  bursie,  the  result  of  sulxaitaneous  vio- 
lence attended  by  a  sc*rons  t*r  Idondy  exudate.  It  is  usually  impossible  befnro 
the  time  of  n|»eration,  ami  siiuietinie:?  not  even  then,  to  distinf^nisb  which  of 
thi*S4*  hiirsn'  are  invcdved,  and  it  h  (o  lie  l>tirne  in  niintl  that  they  may  all  coni- 
miimeate,  and  tliat  when  inflamed  a  sinf2;le  lar^e  sae  nuiy  l»e  prmhiceth  such 
that  the  ^paration  or  dissection  of  the  several  lair^a^  i^^  not  possible. 
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Ai.ijh  Vrf^jKsu:  iM-tcTiox  of  the  PRtPATtLLAE  Biicsx- — Acuto  suppn- 
rativir  iiifl2ii;;ijiation  of  tlie  pre[iaTellar  bursoe  mav  re-Milt  fixnn  infect  ion  of  open 
woufj'l-  of  th^-  skin  ow-r  the  i«aTeIla,  f»n  a<  a  «ec«»n«lanr  infc<'ti«:'n  l»y  continuity 
of  rtriu-tur.'-,  froijj  fiiriinclf,-r,  alj:<t:'SM'S,  or  pLIegm<«n<tus  prroea.se&  of  tlie  skin 
aiid  Hr»ft  jisirt*^  of  till-  fn»rit  of  the  knee-joint. 

Thc'  hi;rn*  and  syruptora*'  of  acute  pre[iatellar  bursitis  are,  the  fonuation  at 
t\nf  kiUr  of  t|j#'  hnr-ii'  of  a  nMin'l«-«l,  ifni<M»tlu  tense,  fluctuating,  ten«ler,  painful 
tweJlifig  covered  hv  re<W«-ne<l  aud  edematous  i?kin.     The  con>titutioual  >ipis 

and  >yuipt«.»nis  of  ?e|>?is  are  more  or  less 
marked.  The  cliaracter  of  the  exudate 
is  easily  determine«l  by  the  use  of  an  as- 
pirating needle.  In  not  a  few  instances 
the  suppurating  process  inva<les  the  sur- 
rounding soft  parts  of  the  limb,  and  may 
present  itself  as  a  diffuse  cellulitis  or,  in 
streptococcus  infections,  as  a  phlegmo- 
nous necrotic  process.  As  a  rule,  the 
diagnosis  of  the  condition  presents  no 
difficulties  whatever.  Only  a  very  in- 
experienced  examiner  could  mistake  any 
of  the  varieties  for  an  affection  of  the 
knee-joint  itself.  I  have  occasionally 
seen  this  error  made,  however,  by  young 
members  of  the  house  staff  in  hospi- 
tals. The  swelling  is  evidently  a  su- 
perficial one.  The  patella  is  not  el(^ 
vate<l,  nor  are  the  signs  of  effusion  into 
the  knee-joint,  floating  patella,  etc.,  to 
be  observed.  It  is  to  be  borne  in  mind, 
however,  that  s\Tiovitis  of  the  knee  and 
prepatellar  bursitis  may  coexist  The 
treatment  of  those  conditions  is  that  of 
suppurative  inflammations  wherever  situ- 
ated. 
CiiKONir  Skkois  Pkkpatellar  'Bursitis  (Housemaid's  Knee). — A  chronic 
fwtrouH  inflammation  of  (»ne  or  other  or  all  of  the  prepatellar  bursa?  is  most  often 
ohnerved  among  tlif)se  whose  occupations  necessitate  prolonged  labor  in  a 
kn<H'ling  position :  liousonunda,  cari)et  layers,  scrub  women,  and  the  like.  In  the 
various  inanipulations  nocossary  in  these  occupations  the  individual  must  bend 
far  f(»rwar(l ;  and  thus  tlio  front  of  tlic  patella  is  repeatedly  brought  into  con- 
tact with  tlu*  floor.  The  <*hronic  irritation  of  the  bursa  loads  to  a  serous  effu- 
sion. A  sin^lo  aciilo  attack  of  bursitis,  thus  produced,  usually  recovers  spon- 
taneously; but  if  the  trauiualisins  an*  ro}>oato(l  ind<'finitoly,  the  disease  biH»oines 
chronic.    The  character  of  the  exudate  is  sometimes  clear  synovial  fluid;  soniQ- 


Kio.  218. — FiiinoMA  or  the  Front  of  the 
Lk«  ok  Tkn  Ykarm'  Duration  Rehem- 
HMNO  A  ('iiKONic  HrRHiTiH.  (CoUcction 
of  Dr.  (^tmrlcH  McBumey,  liooticvclt 
lIoHpital.) 
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times  it  contains  an  admixture  of  blood,  or  of  yellowisli  or  brownish  blood 
l)if;ment.  If  the  disease  is  untreated,  the  wall  of  the  bursa  becomes  notably 
thickened,  and  the  sac  may  reach  a  considerable  size,  in  some  cases  being  as 
large  as  an  egg  or  as  a  small  orange.  There  is  usually  a  history  of  repeated 
attacks  of  acute  inflammation,  during  which  the  rounded,  fluctuating  mass 
increases  in  size  and  becomes  more  tense  and  ])ainful.  The  seat  of  the  tumor, 
its  configuration,  and  the  physical  signs  as  described,  usually  enable  the  surgeon 
to  make  a  probable  diagnosis  at  sight. 

In  some  of  the  cases  a  proliferating  inflammation  of  the  lining  wall  of  the 
sac  occurs,  with  the  formation  of  diffuse  nodular  or  papillary  thickenings 
and  of  fibrous  cords,  stretching  from  one  wall  of  the  sac  to  the  other.  In  this 
way  a  tumor  of  considerable  size  and  almost  solid  consistence  may  be  produced. 
In  these  cases,  instead  of  elastic  fluctuation  the  tumor  may  feel  quite  hard,  as 
though  it  w^ere  solid. 

The  amount  of  discomfort  varies  a  good  deal  in  different  cases.     In  many 
it  is  trifling,  and  the  patient  may  come  to  the  surgeon  for  advice  only  when, 
as  the  result  of  an  injury  the  bursa  be- 
comes infected  with  all  the  signs  and 
symptoms    of    an    acute    suppurative 
process. 

The  treatment  of  all  these  forms  is, 
in  my  experience,  excision,  rather  than 
incision  of  the  sac,  nor  have  I  a  high 
opinion  of  attempts  to  obliterate  the 
cavity  by  injections  of  caustics  or  other 
irritating  fluids. 

Tuberculosis  of  the  Prepatel- 
lar BuRs.E. — Tuberculosis  of  the  pre- 
patellar bursie  is  not  very  rare.  The 
bursa  may  become  affected  primarily, 
or  secondarily,  from  disease  of  the  un- 
derlying patella.  In  the  cases  I  have 
seen,  a  considerable  tumor  mass  w^as 
formed,  and  these  patients  have  rarely 
come  imder  observation  until  the  dis- 
ease had  existed  for  months  or  years, 
and  had  formed  typical  tuberculous 
sinuses,  discharging  more  or  less  thin, 
purulent  fluid,  or  cheesy  material.  In 
these  cases  the  cavity  of  the  bursa  is  apt 
to  become  more  or  less  completely  filled  with  tuberculous  granulation  tissue,  or 
fibrous  cords  and  masses  containing  trabecule  and  cavities  filled  with  tuber- 
culous granulation  tissue  or  cheesy  material.  The  disease  is  usually  attended 
by  more  or  less  marked  pain  and  discomfort  upon  using  the  limb;  there  ia  usu- 


FiG.  219. — ^Tuberculous  Prepatellar  Bur- 
sitis. (New  York  Uospitai  collection, 
author's  service.) 
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jillv  tendoriu'ss  <ni  pressure.  If  sinuses  form,  a  mixed  inflection  with  pyc^nic 
mieroU's  mav  eompiieate  tla^  condition  an<i  ehaiige  the  pi<*tiire  to  one  of  an  acute 
suppurative  pr<K*ess.  Usually  the  diagnosis  of  tuberculosis  will  not  be  made  un- 
til such  time  as  the  bursa  is  oi)erated  uix)n;  though  tuberculous  lesions  in  other 
jMirts  of  the  iKKly.may  l)e  suggt\stive.  In  those  cases  first  seen  after  sinuses  have 
formed,  the  a])])earan(vs  are  characteristic  of  tuberculosis,  and  the  character  of 
tlie  discharge  and  of  the  sinusc*s  is  more  or  less  typical. 

The  Snbcntaneons  Bona  Over  the  Tuberosity  of  the  Tibia. — ^This  bursa  lies 
over  the  tuberosity  of  the  tibia,  and  usually  extemls  upward  a  certain  distance 
in  front  of  th<»  ligamentum  patelhe.  It  is  much  more  rarely  the  seat  of  inflam- 
mation than  the  prepatellar  bursa,  but  is  subject  to  the  same  conditions  and 
its  intlammation  or  inflation  is  followed  by  signs  similar  to  those  just 
descril>e<l. 

The  Infrapatellar  Bnrss. — Three  bursiv  may  occur  in  relation  with  the  liga- 
mentum patella*.  ( 1 )  *i  superficial  or  subcutaneous  bursa.  (2)  A  bursa  may 
also  <xvur  in  this  region  beneath  the  aponeurosis.  This  may  communicate 
with  one  or  other  of  the  prepatellar  bursic,  so  that  simultaneous  inflammation 
of  the  two  bursie  may  inxnir  with  the  formation  of  a  double  sac  and  a  double 
swelling. 

(.*])  l^aieath  the  patellar  tendon  and  suj^erficial  to  the  tibia,  in  close  relation 
to  the  cai>sule  of  the  knee-joint,  a  bursa  occurs,  which,  however,  does  not  com- 
municate with  t\\v  joint  cavity  except  in  very  rare  cases.  Only  the  lust  men- 
tioned of  these  thre<^  is  of  distinct  surgical  interest.  It  is  the  seat  of  the  same 
inflammatory  processes  which  occur  in  other  bursiv,  and  also  not  verv'  rarely 
of  the  (Condition  known  as  exostosis  birsata  in  which  there  is  a  growth 
from  the  anterior  surface  of  the  tibia,  forward  into  the  cavity  of  the  bursa 
of  masses  of  cartilage,  sometimes  covering  a  bfmy  nucleus.  These  masses  may 
brt^ak  oflF  and  exist  as  free  iKxlies  in  the  bursal  sac.  As  the  result  of  the 
mechanical  irritation  pnHhuHHl  by  the  pressure  of  the  ligamentum  patellae 
such  a  sac  may  lK»ci»me  inttanu^il  and  the  seat  of  a  serous  synovitis.  In  these 
cast^  a  fluctuating  tumor  lies  InMieath  the  ligamentum  patelhe  and  usually 
projects  on  either  side,  (\msiderable  functional  disturbance  of  the  knee-joint 
may  n*sult,  the  nu>tion  of  tlexion  may  lKHH>me  painful,  and  the  larger  the  bnrsa 
grows  the  nion^  will  the  nu^tions  of  the  kiuHi^joint  l)e  interfered  with.  If  a 
ctnisi«lerable  quantity  of  fluid  airumulates  in  the  bursa,  it  will  form  two  dis- 
tinct rouiuled,  fluetuatiug  projections,  one  on  either  side  of  the  ligamentum 
I^itelhe,  and  pressure  uptni  tuie  t»f  the  sacs  will  make  the  other  larger  and  more 
ti  ns<'.  The  diagnosis  o{  this  form  of  bursitis,  when  acHNimpanied  by  the  growth 
of  lH»ny  nodules  covertnl  by  cartilage,  is  sometimes  aided  by  the  use  of  the 
X-rays. 

The  Popliteal  Bursa. — The  most  im|M>rtant  bursa  upon  the  posterior  aspect 
of  the  kure  is  thr  |H»pliteal  bursa,  which  lies  bt»neath  the  tendon  of  the  pop- 
litt'us  nnist'le.  It  is  constantly  prt*sent  and  quite  rt^gularly  communicates  with 
the  kiuH'  joint.     Such  a  communication  is  pn\<ent  at  birth  in  about  half  the 
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cases.  In  one  seventh  of  the  cases  in  adults,  the  bursa  communicates  also  with 
the  tibiofibular  joint  (Fick).  In  some  of  the  cases  the  bursa  more  or  less  com- 
pletely surrounds  the  tendon  of  the  popliteus  muscle.  Inflammations  of  the  pop- 
liteal bursa  may  give  rise  to  cystic  tumors  in  the  popliteal  space  of  considerable 
size,  such  that  when  viewing  the  limb  in  the  extended  position  the  bursa  may 
form  a  visible  tumor  in  the  popliteal  space.  Palpation  of  the  bursa  is,  however, 
more  readily  made  when  the  knee  is  partly  flexed.  The  symptoms  produced 
by  the  chronic  serous  inflammations  of  the  popliteal  bursa  are  chiefly  mechan- 
ical. The  individual  feels  a  certain  degree  of  discomfort  when  walking  for 
long  distances,  and  certain  motions  involving  flexion  of  the  knee-joint  are  made 
with  more  or  less  difficulty.  Subjectively,  there  is  a  sensation  of  pressure  and 
of  tension  which  may,  after  prolonged  muscular  effort,  increase  to  actual  pain. 
As  the  tumor  increases  in  size,  flexion  of  the  knee-joint  becomes  more  and  more 
interfered  with,  and  these  individuals  may  find  themselves  very  uncomfortable 
if  they  keep  the  knee  flexed  for  a  considerable  time.  The  diagnosis  is  to  be 
made  from  the  history  of  the  above-described  symptoms  and  from  the  presence 
of  a  rounded,  sharply  circumscribed  tense  and  elastic  tumor  in  the  popliteal 
space.  The  mass  is  evidently  deeply  seated  and  immovable.  It  may  be  slightly 
tender  on  pressure.  In  certain  cases  associated  with  chronic  serous  synovitis 
of  the  knee  this  bursa  may  also  be  enlarged,  and  in  some  of  these  it  is  possible 
to  get  a  sense  of  fluctuation  between  the  knee-joint  and  the  bursa.  That  is  to 
say,  when  the  fluid  in  the  knee-joint  is  compressed,  the  tension  of  the  bursa 
is  increased  and  vice  versa. 

The  differential  diagnosis  of  this  form  of  bursitis  is  not  always  entirely 
simple.  Aside  from  popliteal  aneurism  already  described,  it  is  necessary  to 
exclude  true  tumors  of  the  popliteal  space — lipoma,  myxoma,  and  soft  sar- 
coma. A  tuberculous  abscess  in  this  region  may  also  give  rise  to  similar  physi- 
cal signs.  In  some  cases  the  use  of  the  aspirating  needle  will  clear  up  the 
diagnosis.  The  physical  signs  of  a  lipoma  in  the  popliteal  space  may  be  prac- 
tically identical  with  those  of  a  bursa.  The  sarcomata  are  likely  to  be  mis- 
taken for  this  form  of  bursitis  only  in  their  early  stages.  They  do  not  long 
remain  sharply  circumscribed,  and  their  growth  is  usually  fairly  rapid.  If 
such  sarcomata  have  originated  in  the  femur  or  the  tibia,  the  X-rays  may 
sometimes  aid  in  the  diagnosis.  In  a  good  many  instances  the  actual  condition 
w^ill  not  be  determined  until  an  incision  is  made  over  the  tumor  for  the  purpose 
of  removing  it.  It  is  to  be  borne  in  mind  in  regard  to  the  treatment  of  these 
bursae  that  since  they  often  communicate  with  the  knee-joint,  irritating  injec- 
tions are  not  to  be  used. 

Of  the  other  bursae  on  the  posterior  aspect  of  the  knee,  it  may  be  said  that 
inflammations  of  the  bursa  beneath  the  semimembranosus  form  rounded  or 
ovoid  tumors  situated  rather  to  the  inner  side  of  the  popliteal  space.  From 
their  position  they  may  sometimes  be  differentiated  from  popliteal  bursa?,  since 
the  latter  usually  occupy  the  outer  half  of  the  space. 
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Acute  Pyogenic  Ixfkction  of  the  Prepatkllar  Bit hs.i:.— Acute  suppn- 
rative  iiiflitiniuiitifm  of  the  preiiatellar  bursa*  may  result  from  infection  of  open 
wounds  f>f  the  skin  over  tlie  patella,  or,  a,s  a  stH^ondary  iiifcMi'tion  by  contintiity 
of  i^triicture,  frum  funim-les,  aksfes,scs,  or  pblcginonous  processes  of  the  skin 
and  »<»ft  parts  of  tiro  front  of  tbe  knec^joinL 

The  signs  and  symptoms  of  arnte  prepatcdbir  biiriiitis  are,  the  forniatirm  at 
the  .site  of  the  hnrsiv  of  a  romicl^ni,  smnntli,  tense,  fluctuating,  tender,  painful 
swelling  covered  by  reddened  and  edematous  skin.     The  eonstitntional  sigus 

and  symptoms  of  sepsis  are  more  or  less 
marked.  The  cbaraeter  of  the  exudate 
18  easily  determined  by  the  use  of  an  as- 
pirating  needle.  In  not  a  few  instances 
the  suppurating  process  invades  the  sur- 
roiinrling  soft  parts  of  the  Hmb,  and  may 
present  itself  as  a  diffuse  cellulitis  or,  in 
streptococcus  infcH^tions,  as  a  pldegmo- 
nous  necrotic  process.  As  a  rule,  the 
diagnosis  of  the  condition  presents  no 
difficulties  whatever.  Only  a  very  in- 
experienerd  examiner  could  mistake  any 
of  the  varieties  for  an  affecUon  of  (he 
knee-joint  itself,  I  have  occasionally 
seen  this  error  made,  however,  by  young 
members  of  the  lioiise  staff  in  hospi- 
tals. The  swelling  is  evidently  a  sii* 
pcrfieial  one.  The  patella  is  not  ele- 
vated, nor  are  the  signs  of  effusion  into 
the  knee- joint  J  floating  patella,  etc.,  to 
be  observed.  It  is  to  be  borne  in  mind^ 
however,  that  s\Tiovitis  of  the  knee  and 
prepatellar  bursitis  may  coexists  The 
treatment  of  these  conditions  is  that  of 
su|»jnirative  inflammations  wherever  situ- 
ated. 

CiiKONic  Skrous  Pkepateixar  HuEHirm  (Housemaid's  Knee). — A  chronic 
serous  inflammation  of  one  or  otlier  or  all  of  the  prepatcdlar  bursa-  is  most  often 
observed  among  those  whose  occupations  necessitate  prolonged  labor  in  a 
kneeling  position:  honsemaidsj  car])et  layers^  senib  women,  and  the  like.  Tn  the 
various  maniinilatiuus  necessary  in  these  oceupations  the  individual  mn^t  bend 
far  forward;  and  thus  tlie  front  of  the  patella  is  repeatedly  brought  into  con- 
tact witli  the  Hnuv,  The  clironic  irritation  of  the  luirsa  leads  to  a  serous  effu- 
sion. A  single  acute  attack  of  bursitis,  tlius  produced,  usually  recovers  spou- 
taneously;  but  if  (lie  I  ran  mat  isms  arc  repeati^d  iudptinitely,  tlie  dist-ase  beccnnes 
ehrouie.     The  character  of  the  exudate  is  sometimes  clear  synovial  lltiid:  some- 
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times  it  contains  an  athnixtiin*  of  IiIimkI,  or  of  yi^llowihili  or  lirownislj  lilniMl 
j)i^nieiit.  If  tilt/  rlisea:?t'  is  iiiitreHtfjd,  tlic  wall  of  tin*  Inii-HH  U'conu's  nolaltly 
thickened,  and  the  sac  may  reach  a  considerable  size,  in  some  cases  beiug  as 
large  as  an  egg  or  as  a  small  orange.  Tliere  is  usually  a  liis^tory  of  reix^itetl 
attacks  of  acute  inilamniatiun,  during  wliieli  the  roundiMl^  fluctuating  mass 
increases  in  size  and  l>ecomes  more  tense  ami  iMiinfuh  The  seat  of  the  tunmr, 
its  c*»nfiguration,  and  the  physical  signs  as  describeJ,  nsnally  enable  the  surgeon 
t*>  make  a  pndjahle  diagnosis  at  sight, 

In  some  of  the  cases  a  proliferating  inflammation  of  the  lining  ^vall  of  the 
sac  occurs,  with  the  fonnation  of  tiiffuse  nodular  or  papillary  thickenings 
and  of  fihrons  cords,  stretching  from  one  wall  of  the  sac  to  the  other.  In  this 
way  a  tumor  of  eonsiderahle  size  an<l  almost  solid  consistence  may  he  produced. 
In  these  cases,  instead  of  elastic  fluctuation  the  tumor  may  feel  quite  liarJ,  as 
tliongli  it  were  solid. 

Tlie  amount  of  discomfort  %"aries  a  good  deal  in  different  cases.     In  many 
it  is  trifling,  and  the  patient  may  come  to  the  surgeon  for  advice  only  when, 
as  the  result  of  an  injury  the  hursa  he- 
oonies  infected  with  all  the  signs  and 
sTniptoms    of    an    acute    suppurative 

K  process* 

™  The  treatment  of  all  ihese  forms  is, 
in  my  experience,  excision^  rather  than 
incimon  <»f  the  sac,  nor  Inivc  T  a  lii^h 
opinion  of  attempts  to  obliterate  the 
cavity  hy  injections  of  caustics  or  other 
irritating  fluids. 

TrBERrrLosts   of  tue   Prepatet- 
I.AB  Brus.K, — Tuberculosis  of  the  pre- 
patellar bursjc  is  not  very  rare.     The 
bursa  may  become  affected   primarily, 
lor  secondarily,  from  disc*ase  of  the  un- 
derlying patella*     In  the  cases  I  have 
a  considerable  tiunor  mass   was 
^formed,  and  these  patients  have  rarely 
citme  under  observaticm  until   the  dis- 

■  ease  had  existed  fi^r  uumths  or  years, 
and  had  foriued  typical  tiiberculous 
sinuses,  discharging  more  or  less  thin, 
purulent  fluid,  or  cheesy  material.  In 
these  cases  the  cavity  of  tlie  bursa  is  apt 

^  to  become  more  or  less  completely  filled  with  tuberculous  granulation  tissue,  or 

f  fibrous  cords  and  masses  containing  tral»ecuhc  and  cavities  filled  with  tul»er- 
eulous  granulation  tissue  or  cheesy  material.     The  disease  is  usually  attended 
fhj  more  or  less  marked  pain  and  discomfort  upon  using  the  limb;  there  is  usu- 
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ally  teiuleniess  on  pressure.  If  .siinises  form,  a  mixed  infection  with  pyogenic 
microbes  may  complicate;  the  condition  and  change  the  picture  to  one  of  an  acute 
suppurative  process.  Usually  the  diagnosis  of  tuberculosis  will  not  be  made  un- 
til such  time  as  the  bursa  is  operated  upon ;  though  tuberculous  lesions  in  other 
parts  of  the  body. may  be  suggestive.  In  those  cases  first  seen  after  sinuses  have 
formed,  the  appearances  are  characteristic  of  tuberculosis,  and  the  character  of 
the  discharge  and  of  the  sinuses  is  more  or  less  typical. 

The  Snbcutaneons  Bursa  Over  the  Tuberosity  of  the  Tibia — This  bursa  lies 
over  the  tuberosity  of  the  tibia,  and  usually  extends  upward  a  certain  distance 
in  front  of  the  ligamentum  patella*.  It  is  much  more  rarely  the  seat  of  inflam- 
mation than  the  prepatellar  bursa,  but  is  subject  to  the  same  conditions  and 
its  inflammation  or  infection  is  followed  by  signs  similar  to  those  just 
described. 

The  Infrapatellar  Bursse. — Three  bursa?  may  occur  in  relation  with  the  liga- 
mentum patella*.  (1)  A  superficial  or  subcutaneous  bursa.  (2)  A  bursa  may 
also  occur  in  this  region  beneath  the  aponeurosis.  This  may  communicate 
with  one  or  other  of  the  prepatellar  bursa*,  so  that  simultaneous  inflammation 
of  the  two  bursa*  may  occur  with  the  formation  of  a  double  sac  and  a  double 
swelling. 

(»3)  Beneath  the  patellar  tendon  and  superficial  to  the  tibia,  in  close  relation 
to  the  capsule  of  the  knee-joint,  a  bursa  occurs,  which,  however,  does  not  com- 
municate with  the  joint  cavity  except  in  very  rare  cases.  Only  the  lust  men- 
tioned of  these  three  is  of  distinct  surgical  interest.  It  is  the  seat  of  the  same 
inflammatory  processes  which  occur  in  other  bursa?,  and  also  not  very  rarely 
of  the  condition  known  as  exostosis  bursata  in  which  there  is  a  growth 
from  the  anterior  surface  of  the  tibia,  forward  into  the  cavity  of  the  bursa 
of  jnasses  of  cartilage,  sometimes  covering  a  bony  7iucleus,  These  masses  may 
break  off  and  exist  as  free  bodies  in  the  bursal  sac.  As  the  result  of  the 
mechanical  irritation  produced  by  the  pressure  of  the  ligamentum  patellae 
such  a  sac  may  become  inflamed  and  the  seat  of  a  serous  synovitis.  In  these 
cases  a  fluctuating  tumor  lies  beneath  the  ligamentum  patella*  and  usually 
projects  on  either  side.  Considerable  functional  disturbance  of  the  knee-joint 
may  result,  the  motion  of  flexion  may  become  painful,  and  the  larger  the  bursa 
grows  the  more  will  the  motions  of  the  knee-joint  be  interfered  with.  If  a 
considerabh*  quantity  of  fluid  accumulates  in  the  bursa,  it  will  form  two  dis- 
tinct round(*d,  fluctuating  ])rojections,  one  on  either  side  of  the  ligamentum 
patella*,  and  jn-essure  u])on  one  of  the  sacs  will  make  the  other  larger  and  more 
tense.  The  diagnosis  of  this  form  of  bursitis,  when  accompanied  by  the  growth 
of  bony  nodules  covered  by  cartilage,  is  sometimes  aided  by  the  use  of  the 
X-rays. 

The  Popliteal  Bursa. — The  most  important  bursa  upon  the  posterior  aspect 
of  the  knee  is  the  popliteal  bursa,  which  lies  beneath  the  tendon  of  the  pop- 
liteus  muscle.  It  is  constantly  present  and  quite  regularly  communicates  with 
the  knee-joint.     Such  a  communication  is  present  at  birth  in  about  half  the 
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casei^.  In  one  seventh  of  tlie  vn^vi>  in  iidnUHj  the  hursa  commiinieates  als^)  with 
the  tibiofibnlar  joint  (Fiek).  In  ^nww  of  the  eases  the  bursa  more  or  less  com- 
pletely siirrounds  the  tendon  of  the  popliteii^  niiKseh*.  Tnllaiiiiiiatioiit^  of  the  pop- 
liteal bursa  may  give  rise  to  eystie  tumors  in  the  popliteal  .space  of  eonsiderahh! 
size,  sueh  that  wlien  viewing  the  limb  in  the  extended  jM>t;ition  the  bnrsa  may 
form  a  visible  tumor  in  the  pc^pliteiil  spare-  Palpatiun  of  the  bunsa  i^,  however, 
more  readily  made  when  the  knee  is  purtly  llexrd.  The  symptoms  produced 
by  the  t-hronic  serous  inilanimation.s  of  the  popliteal  bursa  are  ehieily  meehan- 
iral.  The  individual  feels  a  certain  degree  of  discomfort  wlien  walking  for 
hjng  distance?^,  ami  certain  motions  involving  flexion  of  the  knee-joint  are  made 
with  more  or  less  ditficnlty.  Subjectivelyj  there  is  a  sensation  of  pressure  and 
of  tension  wdiieh  nuiy,  after  prolonged  mnsenlar  effort,  increase  to  actual  pain. 
As  the  tumor  increases  in  size,  Hexion  of  the  knee-JHiut  becomes  more  and  more 
interfered  with,  and  these  individuals  may  find  themselves  very  nnoomfortable 
if  they  keep  tbe  knee  flexed  for  a  consitleraldc  time.  The  diagnosis  is  to  be 
made  froni  the  history  of  the  above-tleseribed  syiupt<ims  and  from  the  pre^^nee 
of  a  rounded,  sharply  circumscribed  tense  and  clastic  tumor  in  the  popliteal 
space.  The  mass  is  eviilently  deeply  seated  and  imm*>vable.  It  nmy  be  slightly 
tender  on  pressnre.  In  certain  cases  assot^iated  with  chronic  serous  synovitis 
of  the  knee  tins  bursa  may  also  he  enlarged,  and  in  sonni*  t»f  Uiese  it  is  possible 
to  get  a  sense  of  fluctuation  tn*tw*'en  the  knee-joint  iind  the  bursa.  That  is  to 
say,  when  the  fluid  in  the  knee-joint  is  eomjiressed,  the  tension  of  the  bnrsa 
is  increased  and  nee  versa. 

The  differential  diagnosis  of  this  form  of  bursitis  is  not  always  entirely 
simple.  Aside  from  jK»j)liteal  aneurism  already  described,  it  is  necessary  to 
exclude  true  tumors  of  the  popliteal  space — lipoma,  myxoma,  and  soft  sar- 
coma. A  tubercubius  abscess  in  this  region  nniy  iilso  give  rise  to  similar  physi- 
cal signs.  In  soruc  cases  the  use  of  the  asjiirating  needle  will  clear  up  the 
diagnosis.  The  physical  signs  of  a  lipoma  in  the  popliteal  space  nniy  be  prac- 
tically identical  with  those*  of  a  bursa.  The  sarcoTjiata  are  likely  to  he  mis- 
taken for  tbis  fr>rm  ivf  bursitis  only  in  their  early  stages.  They  do  not  long 
remain  sharply  circumscribed,   and  their  growth   is  usually  fairly  rapid.     If 

h  sarccmiata  liave  originated  in  the  femur  or  the  tibia,  the  X-rays  may 
mmetimcs  aid  in  tbe  diagnosis.  In  a  good  many  instances  the  actual  condition 
will  not  be  determined  until  an  incision  is  made  over  the  tumor  for  the  pur|)ose 
of  removing  it.  It  is  to  hi  borne  in  mind  in  regard  to  the  treatment  of  these 
buraee  that  since  they  f»ften  communicate  with  the  knee-joint,  irritating  injec- 
tions are  not  to  Ite  used. 

Of  the  other  bnrsa*  on  the  posterior  ai'pect  of  the  knee,  it  may  be  said  that 
inflammations  of  the  bursa  Iwueatli  tin*  seminiend^rnnosus  form  rounded  or 
ovoid  tumors  situatc-d  ralher  to  tlir  inner  side  of  the  pr>plit*'al  space*  From 
their  position  tltey  nuty  souietimes  hv  difl^crentiated  from  popliteal  bursie,  since 
the  latter  usually  occupy  the  outer  half  of  the  space. 


526  DISEASES   OF  THE 'KNEE 

SXJPPXJRATIVE   PROCESSES   OF   THE   POPLITEAL    SPACE 

Acute  abscess  formation  in  the  popliteal  space  is  not  exceedingly  frequent 
Such  abscesses  may  arise  from  infection  of  the  lymph  nodes  of  the  space  from 
infected  lesions  of  the  foot  and  leg.  As  compared  with  suppurative  inflanuna- 
tion  of  the  lymph  nodes  of  the  groin,  such  abscesses  are  quite  rare.  Perfor- 
ation of  a  b(»iie  abscess,  in  one  or  other  of  the  condyles  of  the  femur,  may  al^D 
cause  suppuration  in  the  popliteal  space.  In  other  cases  an  abscess  may  occur 
as  the  direct  result  of  an  infected  wound  of  the  ham.  The  signs  and  symptoms 
of  popliteal  abscesses  are  the  usual  ones  of  acute  suppurative  processes  elirc- 
where — i.  e.,  constitutional  symptoms  of  sepsis  more  or  less  marked.  Locally, 
the  patient  suffers  intense  pain  referred  to  the  posterior  aspect  of  the  knee, 
the  limb  is  held  in  a  position  of  moderate  flexion;  upon  inspection  there  is 
localized  swelling  and  upon  palpation  extreme  tenderness.  The  skin  may  be 
reddened  or  not,  according  to  whether  the  abscess  has  or  has  not  approached 
the  surface.  The  physical  signs  will,  of  course,  vary  somew^hat  in  different 
cases.  If  the  abscess  arises  in  a  lymph  node,  a  circumscribed  tender  mass  may 
be  felt  on  deep  palpation.  If,  on  the  other  hand,  the  process  is  diffuse,  the 
entire  space  may  be  occupied  by  a  hard  and  brawny  infiltration  producing  abso- 
lute fixation  of  the  knee-joint,  any  motion  causing  extreme  pain.  Here,  again, 
it  is  to  be  borne  in  mind  that  w^iat  appears  to  be  a  diffuse  phlegmonous  inflam- 
mation may  be  an  aneurism,  which  has  ruptured  or  is  about  to  rupture,  and 
due  caution  should  be  used  to  exclude  an  aneurism  l>efore  an  incision  is  made. 

Chronic  suppuration  in  the  popliteal  space  is  observed  as  the  result  of  chronic 
osteomyelitis  of  the  upper  end  of  the  tibia  or  the  lower  end  of  the  femur, 
whether  of  a  pyogenic  or  tuberculous  character.  Tuberculosis  of  the  knee- 
joint  also  may  give  rise  to  a  cold  abscess  in  this  region.  The  diagnosis  of  .these 
conditions  must  be  made  from  the  history  and  from  the  local  signs  and  symp- 
toms of  such  processes  wherever  situated. 
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The  tumors  of  the  soft  parts  in  tlie  vicinity  of  the  kncni-joint  possess  no 
indiviflnnl  peunliaritiea  tlenmnding  attention.  There  oeenr  here,  as  in  other 
situations,  a  variety  of  new  growths^  both  of  tlie  comieetivo-tiitsne  group  and 
of  those  originating  in  the  ejiitlielial  structures  of  the  skin.  Ainonti:  tlie  former 
may  l>e  nientiiined  lipoma,  iiliroiiiu,  myxoma,  and  saret>nia.  Thrir  characters 
are  as  elsiewhere  descriljed.  A  rather  rare  tumor  of  tlie  popliteal  space  is 
showTi  in  Vol.  I,  page  2S3,  a  lipoma.  The  Ijursie  in  the  vieinity  of  the  knee-joint 
are  rare  sites  of  tumor  furmatioii,  us  mentioned  in  ( 'hapter  XXIIL  The  tumors 
originating  in  the  bones  iu  the  vieinity  of  the  knee  possess  a  greater  interest. 
Those  growing  from  the  lower  enxl  of  tlie  femnr  have  Ik  en  described  in  a  pre- 
eoding  section,  A  few  of  them  may  again  be  enumerated  here.  Among  the 
benign  tumors  exostoses  and  combinations  of  bone  with  cartilage  are  not  very 
rare.  They  take  their  origin,  as  a  rule,  from  the  line  of  the  epijdiyseal  car- 
tilage. These  enrtihiginons  and  bony  tumors  are  not  very  rarely  observed  in 
children  the  subjects  of  rachitis,  ami  may  hi*  sai^l  to  l»e,  to  some  extent^  heredi' 
tary,  since  several  exam]jles  are  often  observed  in  the  same  family.  Here,  as 
elsewliere,  the  tumor  may  hr  coveret!  by  a  Ijiirsn  the  result  of  mct^-hanieal  irri- 
tation, constituting  the  eon*litinn  alrcinly  uienlioned  of  fwosfosis  bursata,  Tho 
purely  cartilaginous  tumors  may  also  grow  fr<uu  the  ufi|>cr  end  of  the  tibia 
and  the  lower  end  of  the  femnr.  They  are  often  nudtiph-  tniuors,  and  may 
exist  in  many  parts  of  the  body  in  the  same  individual.  The  maligmiut  forma 
of  chondroma  are  occasionally  observed  in  this  region. 

Maligiiaiit  Tumors  of  the  Knee.--\Ve  have  already  described  the  malignant 
tumors  originating  in  the  lower  end  of  the  femur.  The  some  new  growths 
oecnr  in  the  uppt^r  end  of  the  ti1>ia,  and  here  they  possess  the  same  pathological 
rliaracters  and  the  same  tendencies  to  return  and  to  destroy  life,  whether  they 
originate  in  the  one  bone  or  in  the  other.  Of  the  sarcomata  arising  in  the 
tibia,  however,  it  may  Iw^  said  that  the  prognosis  following  nmputatiim  of 
the  limb  through  the  middle  of  the  thigh  is  Ijetter  than  after  amputations  done 
for  sarcoma  of  the  femur.  The  periosteal  sarcomata  are»  as  a  rule,  more 
malignant  than  those  arising  in  the  medulla  of  the  bones,  Xext  to  the  femur 
the  tibia  la  more  often  the  seat  of  sarcoma  tlian  any  of  the  other  hmg  kmefl,  and 
the  new  growth  most  often  begins  near  the  upper  end  of  the  bone.    The  central 
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sarcomata  are  more  common  than  the  iMTiosteal  forma.  A  large  projx>rtion  of 
these  tumors  are  of  tliu  giant-celled  type.  Here,  as  elsewhere,  in  a  certain 
proportion  of  cases  the  appearance  of  the  new  growth  follows  immediately  or 
remotely  uix)n  an  injury  to  the  bone.  The  disease  may  occur  at  any  period  of 
life,  though  the  majority  of  cases  occur  before  the  thirtieth  year.  Although  the 
prognosis  following  early  amputation  through  the  middle  of  the  thigh  is  Ixjtter 
than  for  similar  disease  in  the  fenmr,  it  cannot  be  said  to  be  more  than  relatively 
favorable.  Thus,  of  six  cases  reported  by  Coley  and  treated  by  amputation  of 
the  thigh,  all  but  one  died  of  early  recurrences  or  of  metastases.  Coley  reports 
several  cases  of  cure  following  operation  and  the  subsequent  use  of  the  mixed 
toxins  of  erysipelas  and  the  IJacillus  prodigosus.  Among  the  cases  of  sarcoma 
reported  by  McCosh,  Annals  of  Surgery,  August,  1904,  there  were  four  cases 
of  sarcoma  of  the  leg  originating  in  the  bones.  All  were  treated  by  amputation 
through  the  thigh.  Of  these  one,  a  spindle-celled  sarcoma,  remained  well 
for  thirteen  years.  A  second,  giant  and  spindle-celled,  remained  five  and  one 
third  years  wtII.  A  third,  spindle-celled,  died  six  months  after  the  oi)eration, 
and  the  fate  of  the  fourth,  a  giant-celled  sarcoma,  was  unknown.  I  have  had 
one  case  done  five  years  ago,  whom  I  believe  is  well,  though  I  have  lost  track  of 
him  for  the  past  year. 

Diagnosis. — The  early  diagnosis  of  sarcoma  of  the  tibia  is  not  easy.  \Vlien 
the  tumor  has  (»aused  a  great  enlargement  of  the  Iwne  with  bony  crackling, 
etc.,  the  diagnosis  is  entirely  simple,  but  in  the  early  stages  the  symptoms  are 
so  indefinite  that  a  very  early  diagnosis  can  scarcely  be  made  except  by  opera- 
tion. The  patients  complain  of  dull  rheumatic  j)ain,  and  later  the  upper  part 
of  the  leg  or  the  region  of  the  knee  becomes  locally  or  diffusely  swollen.  In 
those  cases  attended  by  irritation  of  the  knee-joint  and  a  serous  eflFusion  the 
diagnosis  of  tuberculosis  will  often  be  made.  In  some  instances  the  X-rays 
will  furnish  valuable  aid,  showing  bony  destruction,  or  an  increase  in  the 
size  of  the  bone  with  a  thinning  of  the  cortical  layers  and  loss  of  the  details 
of  the  cancellous  structure.  The  sul)sequent  history  of  these  cases  is  the  same 
dreary  st-ory  Avhich  obtains  of  sarcomata  in  other  regions.  It  is  to  be  borne 
in  mind  that  even  after  operation  we  may  not  be  absolutely  sure  of  a  diag- 
nosis. In  a  good  many  instances  of  tumor  formation,  more  commonly  origi- 
nating in  the  soft  parts  than  in  the  bone,  a  pathological  diagnosis  will  be  that 
of  simple  fibroma ;  and  yet  these  individuals  Avill  subsequently  suflFer  from 
metastases,  showing  the  characters  of  si)indle-celled  sarcoma,  or  from  local 
recurrences  of  a  sarcomatous  character. 

Tumors  of  the  Knee-joint  Itself. — New  growths  originating  in  the  synovial 
membranes  of  joints  are  rare.  We  have  already  mentioned  the  occurrence  of 
cartilaginous  and  bony  bodies  free  in  the  cavity  of  the  knee-joint,  but  these 
are  scarcely  to  be  regarded  as  in  the  nature  of  true  tumors.  A  very  few  cases 
of  fibroma  have  been  d(*scribed  as  originating  in  the  synovial  membrane  of  the 
knee-joint.  It  goes  without  saying  that  cartilaginous  and  Ixmy  tumors  aris- 
ing in  the  articular  ends  of  the  femur  or  tibia  may  project  into  the  knee-joint, 
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and,  as  elsrwlM/r'e  tlrsrriU^cJ,  may  Ih-  lirMkiui  «»tT  jiihI  form  Ihhm-  iiilrii-aiii<'iiliir 

A  pernliar  t'ondition  of  hyiiertrojilue  li|*omuiniis  dt^giMit^rntion  of  the 
synovial  iiN^iiiltniue  oeeiirs  as  a  rare  lesion  iind  is  known  as  Itpotna  arhon's- 
cems,  Tht*  <mtire  synovial  meiiibrane  of  tlif  j<tint  is  rliaiige*!  in  sii(*!i  u  nriiinu*r 
fliat  ifs  snrfat'o  is  eovoro<l  with  sossilr*  aii'I  jH^rlirncnlattnl  niaHS4>s  of  fa  I,  pra^ent- 
ing  a  hranc^hirifT  arrangement,  fmni  wliirh  fht^  name  of  the  rondiHon  k  de- 
rived. Tlie  eonditit*!!  is  one  whieli  giveg  a  elinieal  jiietnre  resenililing  more 
or  less  the  tyjM?  of  artliritis  deformans  without  marked  hony  rhanges.  The 
joint  h  diffnscvly  swollen,  and  njMiu  palpatiiin  the  st*nsalinn  derivetl  is  that  the 
joint  in  iilied  with  a  soft  material,  whiel*  may  give  rise  tu  soft  erepitation  upon 
palpation.  It  Is  rare  thtit  the  diagnosis  ran  l»e  nuide  positively  until  the  juhit 
h^  o|)ened. 

A  very  few  eases  of  isolated  lipoma  of  the  synovial  nu^mhrane  of  tlie  knee- 
joint  have  been  detsierihe^d.  They  are  probably  to  l>e  regarded  as  a  [irohipse 
of  the  fatty  tissnes  of  the  knee,  wliieh  nniy  have  a  trauniatie  origin,  (See  also 
Internal  Derangements  of  the  Knee-joint.)  The  symptoms  prod  need  by 
these  intra-artieular  tnmors  are  partly  those  of  a  ehronie  artliritis,  or  of  a 
chronie  synovitis,  accompanied  liy  the  presence  of  loose  bodies  in  the  joint. 


DEFORMITIES    OF    THE    KNEE 

We  have  already  sptiken  in  many  plaees  of  certain  congenital  or  aeqiiirod 
deformities  of  tlic  knee,  the  latter  following  injnries  ami  diseases  of  various 
characters.  We  shall  here  ronfine  onrselves  to  the  deformities  following  jwlio- 
myelitis  anterior  in  children,  ami  to  a  lirief  ilescri|)tion  of  howdegs  and  knc»ck- 
knre. 

Poliomyelitis  Anterior  { Inf^tufih'  Paralyj^h). — While  the  diagnosis  of  infan- 
tile i>aralysis  in  Its  early  atages  l>tdongs  rather  to  the  domain  of  general  nuvtlicine, 
a  r>rief  ontline  of  tbt*  eharat'ters  of  tlie  disease  niay  not  be  out  of  place.     The 

'  condition  is  one  %vliich  occurs  among  children,  nsnally  nnd*^r  the  age  of  four 
years.  It  is  observed  in  eindcmics  and  also  in  isolatetl  cases.  The  onset  is 
nn>re  common  dnring  the  sninmer  numtlis.  The  infectious  natnre  of  the  con- 
dition^ if  sncli  it  be,  has  not  as  yet  been  determined.  The  lesion  is  essentially 
a  degeneration  in  the  anterior  eonnia  of  the  central  gray  matter  of  the  cord 
and  the  lesion  is  of  qnitt*  irrcgnlar  distribution,  though  in  most  instances  the 
motor  synipt4mis  are  eontincd  to  tlie  mnstdes  of  the  lower  extremity.  There 
follow  atrophy  and  degeneration  of  tlie  ganglion  cells  and  of  the  nerve  roots 

[and  nerves,  supplying  gronpa  of  muscles.  The  affected  muscles  become  ]>ara- 
lyzed  and  undergo  more  or  less  complete  atrophy,  showing  also  the  electrical 
reaction  of  degeneration.  (See  Injuries  of  Nerves  in  this  volume.)  The  dis- 
tribution of  the  palsies  is  quite  irregular.  Sometimes  entire  groups  of  muscles 
are  involved,  sometimes  scattered  single  muscles  here  and  there.  In  severe 
cases  the  nutrition  of  the  entire  limb  is  profoundly  affected^  so  that  the  growth 
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of  the  bones  is  retarded.  There  is  also  in  many  instances  a  relaxation  of  the 
ligaments  of  the  joints.  Inasmuch  as  the  onset  of  the  disease  is  sudden  and 
is  attended  by  severe  constitutional  depression,  sometimes  by  delirium  and 
convulsions,  the  diagnosis  in  the  early  stages  may  not  be  correctly  made.  The 
disease  may  be  mistaken  for  epidemic  cerebro-spinal  meningitis,  for  typhoid 
fever,  or  for  some  other  acute  infectious  disease;  but  within  a  short  time  the 
general  symptoms  abate,  and  the  paralysis  of  one  leg,  or  of  both  legs,  or  of 
grouj)s  of  extensor  or  flexor  muscles  in  one  or  lx)th  legs  or  thighs,  becomes 
manifest,  and  is  soon  followed  by  atrophy,  by  loss  of  tendon  reflexes,  and  by 
changes  in  the  electrical  reactions  of  the  muscles. 

If  untreated,  or  improperly  treated,  the  unopposed  contraction  of  certain 
groups  of  muscles  produces  deformities  of  the  joints  of  one  sort  or  another, 
depending  upon  what  muscles  are  involved.  In  the  knee-joint,  if  the  extensor 
muscles  of  the  thigh  are  paralyzed,  the  resulting  deformity  will  be  that  of 
subluxation  backward  of  the  tibia,  with  abduction  and  external  rotation.  If 
the  flexor  muscles  are  paralyzed,  there  will  be  produced  the  condition  of  genu 
recurvatum,  the  amount  of  hyperextension  of  the  leg  and  relaxation  of  the 
ligaments  varying  in  different  cases.  Generally  speaking,  the  diagnosis  is  en- 
tirely evident  upon  inquiring  into  the  history  and  upon  ordinary  methoils  of 
examination,  inspection  and  palpation,  the  electrical  examination  of  the  mus- 
cles, the  contractures  and  the  evident  loss  of  jiower  in  the  limb.  (See  also 
Foot  and  Ankle.) 

Bow-legs  {Genu  Varum), — Certainly  in  the  largest  proportion  of  cases,  if  not 
in  all,  the  deformity  commonly  known  as  bow-legs  among  children  is  due  to 
rachitis.  The  softening  of  the  bone,  due  to  its  imperfect  nutrition,  causes  it 
to  bend,  partly  as  the  result  of  weight  bearing  and  i)artly  as  the  result  of  mus- 
cular contraction,  so  that  deformities  of  one  sort  or  another  occur  in  various 
parts  of  the  IkxIv.  In  the  lower  extremities  two  types  of  deformity  are  ol)- 
served — namely,  an  outward  l)owing  of  the  femur  and  of  the  tibia  with  the 
production  of  bow-legs,  or,  on  the  other  hand,  the  opposite  type  producing  the 
deformity  known  as  kn(K*k-knee  or  genu  valgum.  In  bow-legs  the  deformity 
may  be  confined  to  the  tibia  and  fibula  and  be  a  simple  outward  bowing,  or 
bowing  with  an  added  anterior  curvature,  or  there  may  be  an  outward  and 
forward  curvature  of  the  femur  alone,  or  combined  with  a  similar  deformity 
in  the  bones  of  the  leg.  The  deformities  may  sometimes  be  observed  even 
l)efore  the  child  begins  to  walk,  and  is  usually  associated  with  the  other  easily 
recognized  signs  and  sym])toms  of  rachitis.  (See  Vol.  I.)  In  other  cases,  the 
deformity  is  not  noticeable  until  the  cliild  ])egins  to  walk,  and  if  untreated 
may  go  on  increasing  for  a  number  of  years,  producing  very  marked  deformi- 
ties and  disabilities.  The  children  stand  in  an  awkward  way  with  the  feet 
separated,  and  the  gait  in  walking  is  clumsy,  wobbling,  and  uncertain.  The 
coexistence  of  coxa  vara  with  rachitic  deformities  of  the  tibia  and  femur 
has  alrea<ly  be(»n  mentioned,  but  it  usually  d(K»s  not  give  notable  symj)- 
toms  of  its  own  until  the  child  has  become  adolescent.     The  character  of  the 
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deformities  of  tlic  Univ  iiiuy  bo  accurately  represented  by  iiieiiiie  af  X-ray 
pictures. 

The  treatment  of  tlie^e  eoiirlitinns  Is  partly  by  memi^  of  apparatus  and 
partly  Ity  osteotoinies  npon  tlie  rnrved  bones,  as  may  seem  to  be  neeessary  in 
the  individual  ease.  The  diagn^K-us  is,  of  conrs^,  readily  ma<U'  upon  inspection. 
In  a  certain  number  of  casci?  there  may  be  a  bow-leg  def<>rmity  in  one  limb 
and  knnck-kiire  lit  the  other. 

Knock-knee  {(rvnn  Valgum). — Kmjck-knee  is,  amonji;  wliile  rbiMrLii  i»f 
American  birth,  les^  fre<pient  than  L»o\v-legs,  but  among  Italians  and  negroes  it  \a 
seen  witli  great  frequency  in  the  hospitals  of  the  City  of  New  York,  Tlie 
condition  is  one  of  angular  *leforiuity  at  the  kne<*-joint,  frequently  associated 
with  more  or  less  nuirked  enrvature  of  the  femur,  and  characterized  by  an 
undue  ]iroje(*tion  d^twinvanl  of  the  internal  eondyk'  of  the  femur.  When. pres- 
ent upon  both  sides  the  child  stands  with  its  thighs  togellier  and  its  feet  witle 
apart,  producing  the  eharaeteristic  ap[>ea ranee  called  by  the  Germana  X  Bein. 
While  in  children  the  eondftion  is  regularly  due  to  rachitis,  in  adults  it  may 
he  fine  to  defornuties  following  fractures,  or,  as  elsewdiere  ilcscribfd,  to  chronic 
distnrbancet?  of  the  knee-joints.  It  may  also  be  due  to  the  reiaxatitm  of  the 
ligaments  obsen*ed  in  infantile  paralysis.  The  German  writers,  notably  in 
Au«itria,  descril>e  a  fi»rm  t>f  knock-knee  which  occurs  in  youths  who  are  put 
at  arduous  occnpations  rtHpuring  the  contiiujed  mMintcnan(*e  of  the  erect  jiosi- 
tion  for  long  periods.  This  group  of  eases  is  said  to  be  most  frequt^ut  amtmg 
bakers,  bbn-ksniiths,  waiters,  and  others  who  have  to  stand  innrh  uj*on  their 
feet.  Whether  in  these  cases  oliserved  in  adolescents  the  ch?  form  ity  has  any 
direct  relation  to  rachitis  is  not  ile finitely  kn^nvn.  The  pathology  of  the  (*on- 
dition  has  given  rise  to  a  gootl  deal  of  discussion,  but  from  a  jiractical  point  of 
view  I  think  it  is  of  very  little  monu^nt  The  sympttmjs  [)ro<lnccd  hy  marked 
knoek-knee  deformity  are,  that  the  patient  is  ol»liged  to  assume  an  awkward 
position  while  walking.  In  order  that  the  knees  may  not  interfere,  tin*  tliiglis 
must  he  ahducted.  and  the  gait  is  a  pecidiar  and  nnsightly  one.  The  nniscles 
of  the  lind)  are  fifleu  imperfectly  develope<l,  and  snch  iiidivhlnals  tire  readily 
after  mus<Lndar  eifort.  Prcdonijed  standing  is  not  only  fatiguing  but  sometimes 
painful.  The  diagnosis  of  the  condition  is  to  be  made  upon  insp«H'ti(m,  and 
requires  no  furtlirr  trommeut.  According  to  the  degree  of  deformity  and  the 
age  of  the  patient  wlo-n  first  seen,  the  treatment  of  knock-knee  i»  partly  by 
mec*hanieal  support  and  apparatus,  and  partly  by  operative  measures  npon  the 
bones. 

Simple  or  cuneiform  osteotomy  above  tlie  condyles  of  the  femur  are  the 
regular  procedures,  the  former  being  usually  sufficient. 


CHAPTER   XXV 

INJURIES  OF  THE  LEG 

INJURIES   OF   THE    SOFT   PARTS 

IxjuKiKs  of  the  muscles,  the  nerve  trunks,  the  tendons  and  the  blood-vessels 
of  the  leg,  the  result  of  incised,  stab,  or  gunshot  wounds  are  much  less  frequent 
than  similar  injuries  in  the  upper  extremity.  They  do  not  require  a  special 
description  in  this  place.  Some  of  them  will  be  spoken  of  incidentally  in  the 
course  of  the  following  chapter,  and  the  same  may  be  said  of  contused  and  lacer- 
ated wounds  from  blunt  violence  with  complications.  Such  injuries  of  the 
leg,  though  frequent,  are  rarely  confined  to  the  soft  parts  alone,  but,  usually 
involve  also  fractures  of  the  bones,  and  in  many  cases  are  to  be  regarded  rather 
as  complications  of  such  fractures. 

Wounds  of  the  subcutaneous  veins  of  the  leg  are  attended  by  venous  hemor- 
rhage of  a  more  or  less  brisk  character,  according  to  the  size  of  the  vein  wounde<l. 
The  diagnosis  of  such  injuries  is  to  be  made  upon  inspection.  If  the  wounded 
vein  be  in  a  varicQse  condition,  the  hemorrhage,  if  untreated  or  improperly 
treated,  may  be  serious  or  even  fatal. 

Isolated,  incised,  or  stab  wounds  of  the  anterior  or  posterior  tibial  arteries 
are  extremely  rare.  When  they  occur,  the  diagnosis  is 'to  be  made  from  the 
anatomical  site  of  the  wound  and  from  the  character  of  the  bleeding.  Isolated 
gimshot  wounds  of  the  tibial  arteries  are  rare.  As  a  rule,  tlie  injury  is  compli- 
cated by  fracture  of  one  or  both  bones  of  the  leg,  or  by  extensive  laceration  of 
the  muscles.  A  case  of  this  character,  so  far  as  the  history  relates,  not  associated 
with  fracture,  and  of  distinct  historical  interest,  is  that  of  the  Commanding- 
General  of  the  Confederate  Army  at  the  battle  of  Shiloh,  fought  on  April  6, 
and  7,  1802.  The  general  was  wounded  in  the  leg  by  a  rifle  bullet,  but  con- 
tinued in  the  saddle,  and  for  a  time  gave  orders  to  his  officers.  He  was,  how- 
ever, observed  to  become  pale,  and  was  taken  to  a  place  of  safety,  where  be  bled 
to  death  in  a  few  minutes.  The  history  states  that  the  bullet  had  cut  an  artery 
in  his  leg.  He  lived  only  a  short  time  after  he  was  shot.  In  the  reports  of 
wars,  the  gimshot  wounds  of  the  leg  are  usually  those  associated  with  fractures 
of  the  bones  and  in  these  the  artery  may  be  wounded  by  the  bullet  itself  or  by 
the  bony  fragments.  In  the  Civil  War  the  mortality  following  gunshot  frac- 
tures of  the  leg  was  2(\A  ]wr  cent.  In  the  Spanish-American  War  140  such 
cases  were  reported,  0  died,  the  death  rate  IxMug  4.1  per  ami.  In  15  cases  am- 
putation of  the  leg  was  done  with  2  deaths.  Gunshot  fractures  of  the  bones  of 
532 
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th^  hi^  vvil]  l»r  itinilicuie*!  iiieiilentally  \\]\vu  sjieaking  nf  fniclnres  nf  flit*  lilna 

In  a  fVvv  cttHos  Iniuiiiati*-  lUit'iirisin  has  folluwetl  injuries!*  cif  tiit*  tiliiul  vessels. 
Such  injuries  have  l»een  stab  and  gunshot  wounds,  or  in  the  hirger  projKirtion  of 
cases  the  vessel  has  lx»en  wounded  in  fractures  of  the  hones  of  tlie  le^.  Here, 
as  elsewhere,  the  forumtion  of  a  primary  arterial  hematoma  may  take  place  at 
once,  or  in  other  cases,  weakening  of  tlie  arterial  coats  may  give  rise  to  a  tran- 
maiic  aneurism  after  days  or  wfH^ks.     (See  also  Aneurisms  of  the  Leg.) 

The  symptoms  of  injuries  of  the  nerves  of  the  lower  extremity  have  been 
elsewhere  described.  Division  of  the  tendons  as  isolated  injuries  in  the  leg  are 
far  more  rare  than  is  tlie  ease  in  tlje  forearm,  and  unless  such  large  tendons  as 
the  tendo  Achillis^  the  tibialis  posticus  or  anticus  were  injured,  the  resulting 
disability  would  usually  be  less  if  the  tendon  w^ere  not  sutured,  than  is  the 
case  with  the  hand,  sinee  in  the  foot  no  such  fine  movements  are  neeessary  for 
the  functional  use  of  the  liml>  as  in  the  U|i]R'r  extremity.  ( S<?e,  however, 
Parahiie  Deformities  of  the  Foot  and  Ankle. J 
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FRACTURES  OF  THE  BONES  OF  THE  LEG 

Fractures  of  the  bones  of  the  leg  are  among  the  most  frequent  of  all  frac- 
tures. They  cH'ciir  more  often  among  men  than  auioug  wnmen ;  they  are  rare 
in  childhi*od,  and  are  most  fre*pient  during  the  active  dcra<les  of  lifi^ — namely, 
lietw^een  the  age.s  of  thirty  and  sixty.  During  each  of  these  decades  they  occur 
in  almost  equal  nuudM^rs,  In  a  general  way  it  may  lie  said  of  these  injuries, 
that  in  most  of  theni  the  diagnosis  is  readily  made,  though  to  this  rule  there 
are  exceptions.  In  the  eases  in  wduch  the  line  of  fracture  lies  close  to  nr  invades 
the  j<jint^  either  the  knee-joint  or  the  ankle,  the  exact  condition  of  affairs,  in 
complicated  and  coinmiuuted  fractures,  may  he  very  luird  to  determine  by 
ordinary  niethods  of  examiuatitm,  and  here,  perhaps  more  than  in  any  fjther 
region  of  the  Inxly,  the  X-rays  are  a  very  useful  aid.  The  snrgecm  should,  how- 
ever, train  himself  not  to  depend  too  much  upon  the  X-rays  in  the  diagnosis 
of  fracture,  but  to  conduct  his  examination  by  ordinary  methods  with  greyt 
care  and  to  use  the  X-rays  as  a  veritication  of  his  conclusion  or  as  a  ct:)rrection. 
In  difficult  cas4»s  general  anesthesia  is  very  vahiable,  not  only  in  diagnosis,  hut 
also  as  an  aid  in  rerluetiuu  aud  in  sparing  the  patient  pain.  Jlore  inqHirlant, 
|M'rliaps,  til  an  the  diagnostic  value  of  the  X*rays  in  the  detection  of  fracturt*^ 
4if  the  tibia  and  tibida  is  its  use  in  enabling  the  surgeon  In  tell  whether  bis 
efforts  at  reduction  have  \mn\  suc<:»**ssful,  and  further^  whether  the  apparatus 
which  he  has  applied  has  nuiintained  such  reduction.  For  this  latter  purpose 
die  X-rays  are  indeed  invaluable,  since,  as  has  elsewhere  been  pointed  out, 
the  pictures  may  be  taken  through  a  fixed  dressing  of  plaster  of  Paris,  and  will 
show  under  such  circumstances  tlie  jnisition  of  the  iHines,  not  quite  as  well  as 
though  the  naked  limh  were  placed  uprm  the  plate,  but  sufficiently  well  for  the 
detection  of  displacements.     Fractures  of  the  tibia  and  til*ula  may  <K'eur  at  any 
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level.  Ill  tlifi  following  ilescrii)tion  of  the  diflFcreiit  tyi)es  of  fracture,  I  have 
followed  the  grouping  of  Dr.  Stinison  in  his  classic  work  on  "  Fractures  and 
Dislocations." 

Fractukks  ov  the  Upper  Exd  of  the  Tibia  and  Fibui^v,  or  of  the  Tibia 

Alonk 

Fractures  of  the  upper  end  of  the  tibia  are  very  serious  injuries,  since  in 
a  large  proportion  of  cases  the  fracture  extends  into  the  knee-joint ;  the  resulting 
inflammation  of  the  joint  is  often  severe  and  prolonged,  leading  to  more  or 
less  marked  disability  and  stiffness  of  the  knee ;  and  further,  the  displacements, 
though  slight,  interfere  with  the  mechanical  arrangements  of  the  knee-joint, 
so  that  permanent  deformities  (either  knock-knee,  or  genu  varum,  or  rotary 
displacements)  may  persist,  or  marked  limitation  of  motion  with  corresponding 
diminution  of  function.  Moreover,  the  upjwr  end  of  the  bone  lies  in  close 
contact  with  the  posterior  tibial  vessels,  and  in  a  numl)er  of  reported  cases  these 
have  been  injured.  The  i)eriod  required  for  unicm  is  also  much  longer  than 
is  the  case  with  fractures  of  the  shafts,  and  is  stated  to  be  on  the  average  about 
four  luonths. 

The  causes  of  fracture  of  the  upj^r  end  of  the  tibia  are  varied.  Such 
may  be  direct  violence  to  the  bone,  such  as  from  blows,  the  commonest  cause 
of  this  description  usually  cited  being  the  kick  of  a  horse.  In  the  fractures 
produced  by  indirect  violence,  the  injury  may  result  from  a  fall  upon  the  feet, 
or  by  violent  abduction  or  adduction  of  the  limb.  The  line  of  fracture  varies 
and  may  take  almost  any  direction.  It  may  be  transverse,  oblique,  or  in  rare 
cases  vertical.  Couuninuted  fractures  as  the  result  of  falls  from  a  heiffht  inav 
be  attended  by  extensive  crushing  of  the  upper  portion  of  the  bone  with  separa- 
tion of  the  ccmdyles  by  the  interposed  fragment  of  the  shaft.  In  the  group  of 
fractures  caused  by  abduction  or  adduction  of  the  limb  the  line  of  fracture 
is  usually  oblique,  separating  one  of  the  tuberosities  of  the  tibia  from  the  shaft. 
The  fracture  of  the  tuberosity  occurs  upon  the  side  toward  w-hich  the  limb  is 
bent.  The  diagnosis  of  these  fractures  is  frequently  difticult.  The  line  of 
fracture  is  so  close  to  the  knee-joint  and  the  joint  so  soon  becomes  distended 
wuth  bloody  or  serous  effusion,  or  both,  that  the  examination  of  the  parts  is 
often  ditKcult.  There  will  be  localized  pain  and  tenderness  and  marked  tender- 
ness along  the  line  of  fracture.  There  may  or  may  not  be  abnormal  mobility 
and  crepitation.  The  deformity  is  usually  hidden  by  the  swelling.  In  these 
cases  the  X-rays  are  very  valuable  in  diagnosis.  I  have  recently  had  a  case 
under  my  care,  in  which  the  diagnosis  of  fracture  was  not  made  until  an  X-ray 
picture  was  made. 

Gunshot  Fractures  of  the  Upper  End  of  the  Tibia 

When  made  by  soft-lead  rifle  bullets  and  soft-nosed  bullets,  gunshot  fractures 
of  the  upper  end  of  the  tibia  are  usually  attended  by  much  comminution  and 
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involvement  of  tljc  kne<'-jiiint,  frt^jiiently  neres^itating  resertidn  or  iimpntntinn 
of  the  limb.  When  irmJe  hy  smnIlH!iili(>er  high-j>i»wer  rifle  bullets  the  injury  i?5 
iistially  Icsii  complicated,  and  may  ]}e  a  mere  perfonition  without  notiihle  etun- 
minutii»n,  this  l>eiii|j  the  only  part  of  the  tibia  in  wliieh  sueh  relatively  Hiniiilu 
injuries  are  iR'ocIuced.  Both  in  the  bhaft  aiul  the  lower  extremity  of  tlju  lamti 
extensive  coniminntion  with  tinsnre^  running  up  and  down  the  shaft,  often 
iiiviiding  the  ankle  or   the  knee,  is  the  rule. 


I 


S^:eAUATl(^\  oi-  Tin:   I  itki:  Keienvsis  iw   jiik  Tihia 

Aet'ttnling  to  the  statisties  of  Puhmd,  separation  of  the  npfH?r  epijthysis  nf 
the  tibia  ih  the  least  fre(pient  site  of  tliis  type  of  injury  among  all  the  long 
bcjnes.  The  itiiper  epiphysis  of  the  tihia  apjicars  during  the  first  year  and 
unites  to  the  shuft  at  from  the  t%ventieth  to  the  twenty'second  year.  The 
ejiiphyseal  line  rum^  ehise  to  the  srij»(!rior  fihiofihuhir  joint.  The  injury  is  a 
rare  one,  less  than  tliirty  cases  having  been  reported.  In  the  recorded  cases 
violent  abduction  or  adthietion  of  the  leg  has  bceu  the  usual  cause.  The  line 
of  fracture  usually  includes  the  tubercle  of  the  tibia  in  the  upi>er  fragment. 
The  injury  may  be  ecan plicated  by  fracture  of  the  shaft.  The  diagnosis  of  the 
condition  is  to  be  nuide  fruni  the  history  of  the  injury,  from  the  Im-alized  pain, 
tenderness,  and  swx'lling,  and  in  some  eases  by  the  ability  to  move  tlie  shaft 
njMin  the  cpitdiyais  laterally  or  the  epiphysis  upon  the  shaft  In  making  such 
motions  a  soft  crepitation  may  soinetimes  be  ajipreciated*  In  cases  of  doubt 
the  X-rays  might  aid  in  the  diagnr>sis,  hut  unless  displaceuu/ut  were  present 
they  would  not  he  of  value.  The  dis|dacenjent,  if  present,  is  usiudly  not  markcfl 
and  may  he  to  either  side  or  anteriorly.  The  injury  is  a  serious  one  and  un\y 
be  accfimpanied  by  injury  to  the  iwpliteal  vesstds, 

Si:i'AI{ATHlN    (M     TIIK   Tl  UKKCr.!':   ill'   TO  K   TjUlA 

During  recent  years  a  number  of  cases  of  reparation  of  tlie  tubercle  of  tlie 
tibia  have  been  demonstrated  by  means  of  tlie  X-rays.  Attention  was  called 
to  this  injury  by  OsgmML'  The  injury  has  usually  been  observed  in  young 
athletic  men,  sometimes  as  the  result  of  violent  contraction  of  the  ipmdriceps 
extensor,  as  in  jumping,  in  other  cases  due  to  direct  violence  from  a  blow  over 
the  tubercle.  A  tongue-shaf>ed  portion  of  the  up|>er  epiphysis  of  the  tibia  con- 
stitutes the  smaller  fragment,  and  it  is  Ixdieved  in  some  instances  that  in  the 
young  the  injury  is  complicated  by  a  partial  laceration  of  the  epiphyseal  car- 
tilage. The  symptoms  prtHluced  are,  according  to  Osg<:)4:)d»  acute  pain  in  the 
knee  referred  to  a  jHunt  Ixdow  the  patella*  There  is  marked  localiz*^<l  tender- 
ness, but  only  moderate  diniinution  of  function.  In  many  instune<»s  the 
diagnosis  of  fracture  is  not  uuide  and  the  jmtients  continue  to  «ufTer  froio  sduie 

'Robert  0»|eocxI,   "  I>esiomf  of  ttie  Tibml  Tilbercte,"  Banlon  Af^tra/  and  Surfficat  Jourrmit 
3m\mry  2^,  liHU, 
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limitation  function  in  the  limb,  accompanied  by  pain,  when  strong  muscular 
efforts  involving  extreme  extension  or  flexion  of  the  limb  are  made.  Immedi- 
ately after  the  injury,  upon  palpation,  there  may  be  felt  a  prominence  of  the 
tubercle  of  the  tibia,  greater  than  upon  the  sound  side.  Such  a  prominence 
may  be  visible  and  may  be  pressed  back  upon  the  shaft  with  the  production  of 
pain  and  tenderness  and  even  in  some  cases  with  crepitation.  Dr.  Stimson 
is  of  the  opinion  that  in  some  of  the  reported  cases  of  tliis  injury,  where  the 
diagnosis  has  bocm  made  by  means  of  the  X-rays,  that  the  interpretation  of 
the  plates  has  been  an  incorrect  one.    He  states :  ^ 

It  seems  to  me  that  skiagraphic  appearances — the  existence  of  a  clear  line 
between  the  tubercle  and  the  shaft — ^have  led  of  late  to  the  diagnosis  of  fracture 
in  some  of  the  common  cases  of  slight  injury  which  do  not  deserve  to  be  thus 
classed.  Thus  Schlatter,  who  claims  seven  cases  in  less  than  three  years,  includes 
those  in  which  there  was  no  sudden  onset,  no  disability,  no  symptom  except  tender- 
ness on  pressure,  erases,  it  seems  to  me,  of  slight  ruptures  of  the  periosteum  or  con- 
jugal cartilage  or  even  of  exaggerated  nutritive  activity.  I  have  seen  a  lump  slowly 
form  at  the  sight  of  the  tubercle  in  such  cases.  (See  also  Winslow,  Annah  of  Sur- 
gery, February,  11)05.) 

Fkacturks  of  the  Shaft  of  thk  Tibia 

Fractures  of  the  shaft  of  the  tibia  may  occur  from  direct  or  indirect 
violence.  In  the  former  group  the  fracture  may  occur  at  any  portion  of  the 
bone  and  from  its  superficial  situation  throughout  its  length,  such  fractures 
are  frequently  com}X)und.  The  direction  of  the  line  of  fracture  and  the  presence 
or  absence  of  comminution,  or  of  associated  injuries,  will  vary  with  the  char- 
acter of  the  object  causing  the  fracture  and  with  the  degree  of  violence. 

In  fractures  by  indirect  violence,  the  tibia  is  rather  rarely  fractured  alone, 
since,  if  the  violence  continues  to  act,  the  much  weaker  fibula  is  readily  broken. 
When  both  bones  are  fractured,  the  fracture  of  the  fibula  is  usually  at  a  higher 
point  than  that  of  the  tibia.  Fractures  of  the  shaft  of  the  tibia  by  indirect 
violcaice  occur  most  often  in  the  lower  part  of  the  b<me  and  frequently  at  the 
junctitm  of  its  lower  with  its  middle  third.  The  line  of  fracture  may  be  in 
any  directicm,  but  most  often  it  is  oblique.  A  jjeculiar  and  very  common 
fracture  in  this  ])art  of  the  bone  is  the  so-called  Y-shaped  fracture,  in  which 
the  lower  end  of  the  upper  fragment  ends  in  a  sharp  point  anteriorly  and  to  the 
inner  side,  while  a  similar  point  exists  posteriorly  upon  the  upper  end  of 
the  lower  fragment.  In  addition  there  is  frequently  a  spiral  fracture  running 
downward  into  the  ankle-joint,  sometimes  with  separation  of  a  portion  of  the 
bone  from  the  posterior  part  of  the  lower  end  of  the  tibia.  Owing  to  the  con- 
tinuance of  the  violence,  or,  subsequently,  to  incautious  handling  of  the  patient 
or  to  muscular  contraction,  the  sharp  point  of  bone  constituting  the  lower  end 
of  the  upper  fragment  not   infrequently  ]x*netrates  the   skin,   thus  rendering 

*  L.  A.  Stimson,  loc,  ciL,  p.  382,  1907. 
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the  fracture  ecimpoimd;  or,  in  other  ease^,  stich  |K'nrtratioii  will  occur  from 
pressure,  owiug  to  the  dirticult}^  of  maintaining  retluctiiin  in  thes^  cases  and 
j)ersisteiice  of  angular  displaeeinent. 

SifB«  and  Symptoms. — The  sigm^  ant!  symptom.^  <»{  fracture  of  tlie  sliaft  of 
the  tiliia  arc  ihosr  (*liaraeteristic  of  fracture  f»f  the  >hafls  of  the?  long  hones. 
There  is  usuijlly  eoiuplete  iuahility  t^>  u^se  tlie  linih,  aUliougli  such  is  not  alwajs 
Hie  case.  I  rcctil!  tiic  histi»rv  of  ii  man  wlifun  1  knew  and  wlio,  while  intox- 
ictited,  fell  and  sustained  a  V-sha|>ed  fraetiire  of  tlu-  tilda,  such  as  jnst  flescribed. 
With  this  injury  he  walked  up  four  flights  of  stairs.  There  are  hK'alized  pain 
and  ten<lerness  and  deformity,  the  latter  visible  as  a  rule  upon  ins]>eeiion. 
The  (leforinity  may  he  in  any  direction,  but  the  most  common  t^'^ie  is  that 
of  an  anterior  angular  defonuity  with  more  or  le^  marked  projection  of  tlie 
upper  end  of  the  lower  fragment  beneath  the  skin.  Crepitation  is  usually 
easily  elicited  upon  gentle  motions  of  the  liudj  laterally,  and  a*^.  the  same  time 
abnormal  undtilify  will  ]h*  appreciated. 

The  change  in  the  ontline  of  the  bone  ran,  as  stated,  he  nsnally  discovered 
by  simple  inspfn^tiou  and  by  paltnition  ;  the  finger  as  it  passes  along  the  sub- 
cutaneous sharp  border  of  the  shin  reattily  appnxnates  the  irrc-gularity  of 
contour  at  the  prunt  of  fracture.  The  other  signs — eeehymosis,  swelling,  etc. — 
are  present  or  s[»eetlily  develop.  In  general,  the  X-rays  are  not  necessary  for 
diagnosis  of  fractures  of  the  shaft  of  the  tibia,  but,  as  alreaily  stated^  may  1x3 
very  UM»fuI  after  reduction  has  l>een  madcj  and  the  limb  put  up  in  a  dressing, 
to  discover  whether  the  reduction  has  been  satisfactorily  maintained.  When 
b*>th  l>ones  are  fraetiirr*rb  thi*  iliagnosis  is  even  more  simple.  The  abnormal 
mobility  is  very  inarked  intle**d,  and  may  Ir*  aitpre<:iatc<l  ujxm  gentle  manipula- 
tions, either  motions  in  a  direct iou  at  right  angles  to  tin*  length  of  the  limb  or 
rotation.  Angular  defi»rmity  is  alsr*  marked.  T*  is  uuntH'essarv  to  <letermine 
the  exact  j>oint  of  fracture  in  the  libnbi.  All  the  luauipulations  of  the  limb 
are  extremely  painful  aud  the  general  fact  that  the  fibula  is  fractured  is  nsnally 
snftieiently  plain. 

The  tendency  toward  clisplacenient  in  the  tibula  is  far  less  than  is  the  case 
with  the  tibia.  The  point  of  fra<^ture  of  the  tibnia  may*  however,  usually  be 
detected  with  sntheient  accuracy  by  pressure  along  the  shaft  of  the  bone,  when 
the  point  of  fracture  is  reached  the  patient  will  complain  of  increased  pain. 
In  fractures  of  Uitli  b«jnes,  the  dett  rmination  of  overriding  and  consecpient 
shortening  may  l>e  made  by  measurement  from  the  line  of  the  knee-joint,  at 
the  upper  Imnlcr  i»f  tlic  internal  tnlx-n^sity  of  the  tibia,  to  the  lower  b(>rder  of 
the  internal  maHeohis;  and  this  measurement  may  fie  eompared  with  that 
made  upon  the  sound  side.  In  cases  of  doubt  as  to  the  presence  of  fracture, 
a  highly  itu{>ortant  sipi  bere,  as  elsewhere,  is  the  pres<*nce  of  extreme  b.x^al 
tenderness.  Crowding  the  foot  upward  in  the  direction  of  the  long  axis  of 
the  limb  also  causes  pain.  It  is  very  difKeult  in  these  fractures  U)  maiutain  an 
accurate  reiluetion,  and  consequently,  if  the  surgt*«in's  efTorts  in  tijis  dire<?tion 
fail,  the  period  of  repair  will  often  be  greatly  prolonged*     In  fractures  of  the 
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tibia  alone,  wliere  reduction  is  good,  firm  xmum  may  Ix^  expected  in  six  or  seven 
weeks.  Wliero  I»oth  Ixmes  are  broken,  it  nften  rw|inreB  a  somewhat  longer  time, 
and  if  reduction  is  imf)erfeet  several  months  may  pass  before  firm  uiiioa  ia 
obtained. 

The  surgeon  ahniild  he  eoustantly  on  tlie  watch  for  rei-urrenees  of  the  di.*- 
placement  during  the  days  following  the  injury,  and  if  a  good  position  cann'»t 
be  retiiined,  tlie  fraetiirc  may  sometimes  he  converted  into  an  open  one  with 
advanta*re.      It  will  often  Ik*  sultirient   to  cut  off  the  sharp  projecting  lowrr 

end  of  the  upper  frjigiuent  In 
other  cases  the  bfuies  may  he 
brought  into  good  position  after 
incision  by  means  of  bone  Look* 
ami  other  devices,  and  then  hdJ 
by  dressinpi.  Personally,  I  have 
not  found  great  advantage  ia 
tbese  cases  from  drilling  and  su- 
ture of  the  tibia,  even  though  I 
Itave  sometimes  in  addition  di- 
vided the  tendo  AchilHs.  The 
tendency  toward  displacement  by 
tlif  pull  of  the  powerfid  mnsoles 
of  the  calf  is  sometimes  very 
great 

In  one  instance,  after  hav- 
ing irjade  several  ineffectnal  ef- 
forts to  maintain  the  tibia  in 
good  position  by  one  or  other  of 
the  popular  forms  of  external 
dressing,  I  cut  down  upon  the 
fracture  and  first  sutured  the 
fragments  of  the  tibia^  after 
which  the  displacement  reimrreik 
At  the  end  of  a  week  I  opened 
the  wound  again  aud  tried  to 
keep  the  fragments  in  place  hy 
means  of  a  large  steel  nail 
This  also  failed;  when  I  sawed 
off  the  ends  of  the  tibia  square, 
thereby  sacrificing  about  an  inch 
and  a  half  in  the  length  of  the 
bone  and  resecfed  the  fibula  at  a 
souiewbat  different  level,  remov- 
ing a  length  of  the  shaft  corre- 
sponding to  the  loss  of  substance 


l-JG.     220.  —  Fh  ACfl^tlF:     OF     THE     LO"lV~ETt    TlITHD    OF     TIIK 

TiniA.  Tlie  oripriniil  injury  was  an  obliqiii*  fracture 
of  the  tibia  in  which  rpyjcat^Ml  efTnrt.si  l>y  siitun^, 
wiring,  and  nailing  fiiilcHi  to  kin-p  thf  fnipiiieriLs  in 
appo«citton.  The  fntJs  of  llif*  lihja  wcrv  s*ii\vn  iit  right 
nnglej*  ta  the  line*  nf  fractnre,  jind  a  pu-cf  wii»  re- 
w^ftptj  frr»ni  tht'  fihiihi.  The  X-rny  picttin*  shows 
the  rosnlt  two  yejirs  affiT  On'  o|M*rn*ion.  TlifTc  waa 
im  inch  ant  J  a  half  short  i-ning  of  wliifh  tht?  patiftit 
was  unooitxcious,     (Anth<ir'?^  collet  lion.) 


ro,  221. — Oiiijgx'E  ruAt-rt'UK  of  thk  Tiiiia  ani> 
FlBtLA  WITH  S«lME  LaTKKAL  DlSPLALtAI tNT, 
SM  WCiLX.  A&  Ov'EKitiDixu.  Then*  is  aii  ubun- 
llMit  fQrmatkjn  of  o^ti-uphyle^  and  imion  be-       [^    i\^f^   tibia*       TIk*  IxiDe.S   were   not   Sll- 

A  very  ^cmm]   result  was  ob- 

Ilfie  les  were   Kinaiy  mrnisnea   lo  tup   m    i^r.        tUlliea      With       aSe]*ti('       liexilillg.  TIlO 

mentonimCullegeufPbj-^iL.mn^aiidSurgroui*,        l'^'"*^^^    lllUted    and     (  iMg.    ii20)     in    tllO 
C-uiujabia  UnJveniiiy.)  h*xt,  sliowg  the  result  two  and  a  tinlf 

years  after  tlie  ojH'nition.     The  patient 

had  a  straight  and  strong  limlj  without  otlier  defumiity  than  the  shortening,  of 

which  he  was  unconscious. 

^L        If  these  fractures  are  compound  and  becfmie  infected,  union  will  be  still 

"longer  delayed  and  in  luany  there  will  be  a  more  or  leas  extensive  necrosis  of 

Uie  tibia.     Such  necrosis  will  l>e,  as  a  rule,  superficial  and  will  not  absolutely 

Bprevent  final  union,  though  these  patients  are  apt  to  suffer  from  *inarked  pain 

and  disability  for  a  long  period,  and  not  rarely  the  wound  may  break  dowTi 


by  great  degrees  of  violence,  siieli  as  falls  from  a  heigbt  upon  the  feet,  nmovef 
accidents  and  otlier  similar  grave  injuries,  are  quite  atypical.  Otliers  cott- 
ytitnte  several  groups  of  a  niore  or  less  typical  character,     Slimson  ^  groupi 


*  L.  A.  Stimsoa,  loc.  ciL,  pp.  387-390,  1907, 
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these  several  tyjies  of  fnirtiire  as  follows:  (1)  ( V>mniinnk<l  frnchire  of  tiiu  lower 
end  of  the  tibia  with  fraehirc  of  the  iibnla.  (2)  Hupniinnlleolar  fracture. 
(3)  SepaTiitioii  of  tlie  epiplrysis  of  the  tibia.  (4)  Fractures  by  eversion  and 
abdiieti*m  uf  the  foot,  Pt»n's  fracture.  (5)  Fractures  of  tlic  lualleoli  by  in- 
version of  the  fiMjt  (0)  Fruelure  of  Ihe  posterior  pirtiou  of  the  articular 
surface  of  tlie  tibia.  (7)  Fnicturo  uf  the  anterior  portion  of  the  articular  sur- 
face *>f  the  tibia. 

Comniiniited  Fracture  of  the  Lower  End  of  the  Tibia  with  Fractnre  of  the  Fibula. 
— Tbe:^^  fractures  iniiy  occiir  as  tlie  rcjsiitt  r»f  dirwt  viok-uce  or  frnni  falls  from 
a  height  uixm  the  feet.  The  lines  of  fracture  run  in  various  directions,  ono 
or  more  lines  of  fracture  usually  running  into  the  ankle-joint.  The  lower  end 
of  the  tibia  is  fretjuently  extensively  eomiinnuted. 

An  illustration  of  tlie  coniplexity  of  the  lesion  in  some  of  these  eases  is 
that  of  a  young  girl,  aged  thirteen,  wdio  eanie  under  my  care  a  few  months  ago. 
She  fell  a  distance  of  tliree  stories  from  a  fire  escape,  struck  a  clothesline  on 
Iier  way  to  the  gr^^i^ii'l,  which  somewhat  brr^ke  the  force  of  the  fall,  an<l  landed 
n[M>n  her  feet.  She  sustained  a  number  of  eontusir^ns,  scalp  w^oimds  and  other 
superficial  injuries,  and  a  fracture  of  both  b<»ncs  of  the  right  leg  near  the  ankle- 
joint.  She  was  treated  in  a  hospital,  and  came  nnder  my  care  some  three  weeks 
after  the  accident. 

The  foot  was  in  a  ji^isition  of  moderate  plantar  flexinn.  The  ankle-joint 
was  almost  completely  .stitT.  The  fo<>t  was  moderately  everted  and  eouhl  nc^t 
l>e  inverted  passively  beyond  a  sagittal  vertical  plane  passing  through  the 
middle  line  of  the  lindj.  The  entire  foot  was  dtsplarrd  forward  at  the  ankle- 
joint.  The  external  malleolus  accompanied  the  foot,  there  having  been  a 
fracture  of  the  fibula  some  three  inches  aix>ve  the  lower  extremity  of  the  Iwne. 
Efforts  at  reduction  under  ether  were  quite  unsuccessful,  the  fragments  Ijeing 
already  jiartly  cons*j|idated.  X-rny  pic*tures  taken  of  the  leg  shelved  the  fol- 
lowing lesions:  There  was  a  fracture  of  tlie  fibula  ab<«ut  three  inc*hes  above  the 
tip  of  the  mallciilus  with  a  forward  angular  displacement.  The  internal  malleo- 
lus was  fractured  at  its  base  and  was  disjdaced  forward.  There  was  a  fracture 
of  the  lower  end  of  the  ^il*ia ;  the  line  of  fracture  began  to  the  inner  side  at  the 
base  of  the  malleolus  and  extended  %'ery  oblitjuely  upward  and  outward,  a 
distance  of  about  four  inches.  There  was  marked  angular  displacement  forward 
of  this  fragment,  wdiich  included  a  large  part  of  the  articular  surface  of  the 
tibia.  The  astragalus  had  accompanied  the  lower  end  of  this  fragment  in  its 
forward  *Hsplacenient  wldch  amounted  to  fidly  an  iu(*b.  This  long  fragment 
of  the  tibia  appeared  to  be  impacted  in  or  quite  finnly  united  to  the  upper 
portion  of  the  shaft. 

An  open  oi>eration  was  di>ue  and  an  effort  made  to  bring  the  fragments  as 
far  as  possible  into  their  fHnnrr  relations.  (Wsiderable  improvement  in  the 
position  of  the  frnit  was  ol>tained,  but  it  is  highly  probabh*  tliat  tht-  relations 
of  tlie  articular  surfaces  of  ttic  fibula,  tibia*  and  astragalus  are  so  changed  that 
a  stiif  ankle  will  result. 


P*iO,   225. — ^Obliqi'e    Fractitre 

or  THE   ^HAfT  OF  THE  TlBlA. 

An  terio r  \H  p  w.  The  f  mc t  u  re 
has  been  wired.  (Anatorn- 
icad  Department  of  the  Col- 
lege of  PhyiiioiaBs  antl  Sur- 
geon8,  Cnlumbiu  rfiivfrsiiy.) 


Fig,  226. ^Extern- at.  View  or      Fio.   227, — Ixtkrnal   View  or 
Flo.  225.      Oblique  fmctore  Flo.  225.      The  win*  may  bi 

of  the  shfift  of  tlip  tibia.  seen  at  the  line  of  fraetura. 


made  by  careful  manipulations  under  a  general  an- 
«^snietie  with  sufficient  aceiiracy  to  enaMe  the  i^iir- 
ifoon  to  make  out  the  situation  and  direction  nf  tlie 
mam  lines  of  frju-inrc  lait  a  much  more  accnratc  knowledge  of  the  exact  con- 
dition of  affairs  may  f)c  i>l)tained  by  one  or  more  pairs  of  good  stereoscopic 
X-ray  pictures. 
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Supramalleolar  Fracture.^ — Thi;^  h  a  more  or  less  transverse  fracture  of  the 
li»\ver  end  of  tlie  tiliia  soriiowlii/rt'  iioar  its  lower  t'litl ;  a<ltlitioiial  lines  of  fraetiiro 
may  or  may  not  j^ass  into  the  ankle-joint.  Tito  iil»nla  ii5  broken  at  tlje  sumo 
level  or  at  a  higher  point     Tillaux,  quoted  by  Stimson/ 

was  able  to  prtMluce  this  form,  namely,  a  horizontal  fraeture  of  the  tibia,  an  ineh 
above  its  lower  end  and  a  fracture  of  the  fibula  anywliere  along  the  shaft,  i*ith  or 
without  fracture  of  the  external  mjulleohm,  ex])eriiiir'nlally  l»y  inversion  of  llie  font, 
and  say*  the  frat  ture  then  taken  place  iirst  in  tlie  tihula  and  only  in  the  tibia  if  the 
force  continues  to  act;  he  reports  one  in  which  disloeation  of  the  upjKir  end  of  the 
fibula  took  the  place  of  fracture  of  that  l>one,  the  line  of  fracture  of  the  tihia  lyiug 
three  finger  breadths  above  its  lower  .surfacn^. 

I 

Stimson  adds  that  he  sees  no  reason  to  doubt  why  the  fracture  might  not 
also  be  caused  by  e  vers  ion  of  the  foot. 

The  diagnosis  of  supranialleoUir  fraeture  of  the  tibia  is  to  l»e  made  by  the 
ordinary  signs  of  fracture  present — namely,  by  pain  and  tenderness  along  the 
line  of  fracture,  and  in  some  cases  by  the  recognition  of  a  horizontal  displaee- 
tuent  and  by  the  appreciation  of  mobility  and  crepitation.  Here,  as  elsewhere, 
the   X-ravj;  will   exhibit  the  actual 


lesion  with  great  cknirness. 

Separation  of  the  Epiphysis  of 
the  Tibia. — Pohmd  plati»s  separation 
of  the  lower  epiphysis  uf  the  tibia 
fifth  in  frtMpiency  in  the  list  of  these 
injuries.  It  is  notably  more  fre- 
quent than  separation  of  tlie  npjier 
epiphysis  of  the  same  Ijone,  The 
injury  is  usually  produced  by  a  cross 
strain  producing  eversion  of  the 
fi>ot,  and  the  degree  of  violence 
n€<!e8sary  for  its  prochiction  has  va- 
ried greatly  in  the  recorded  cases, 
from  injuries  such  that  in  an  adult 
a  comminuted  fracture  of  the  lower 
end  of  the  tibia  would  m^cur,  to  such 

■  alight  injuries  as  commonly  produce 
a  mere  sprain  <»f  the  joint.  Tin* 
fracture  may  k*  complicated  by  a 
^fracture  of  the  fibula,  and  Stiinsnu 
states^  that  in  some  cases  the  outer 
border  of  tlie  shaft  of  the  tibia  is 
also  broken  off. 


Fio.  228.— FHAn-itRE  of  the  Tibia  ani>  FiBei^, 
The?  fracture  of  the  lower  end  of  the  tibia  i«  tmdly 
comminuttHl-     (New  York  Hospital  collection.)^ 


L.  A.  Stimfloii,  loe,  eU.,  p.  ^m,  1907. 


>/2»i4^.»  p.  389,1907. 
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The  diagnosis  is  to  1k»  made  by  the  signs  of  the  eversion  of  the  foot,  the 
prominence  upon  the  inner  as})ect  of  the  ankle  of  the  sharp  lower  edge  of 
the  diaphysis,  and  by  tenderness  along  the  line  of  separation  and  by  a  softer 
crepitation  ni)on  pushing  the  fragment  back  into  place  than  occurs  when  the 
fracture  is  of  bone. 

Fractures  by  Evkrsiox  and  Abduction  op  the  Foot — ^Pott's 

Fracture 

Fractures  of  this  character  are  produced  by  a  sudden  turning  of  the  ankle 
in' eversion  and  abduction.  In  some  cases  the  eversion  is  the  most  important 
part  of  the  fracturing  force,  in  others  the  abduction,  and  the  resulting  injuries 
may  be  divided  into  two  groups  according  to  whether  one  or  other  of  these 
motions  is  the  more  marked.  In  the  first  group,  those  produced  by  eversion, 
the  patient  slips  or  makes  a  misstep,  violently  displacing  the  foot  at  the  ankle- 
joint  outward,  while  the  weight  of  his  body  continues  to  be  borne  upon  the 
limb.  The  chief  strain  comes  upon  the  internal  lateral  ligament  of  the  ankle- 
joint,  which  may  be  completely  ruptured,  or  in  other  cases  the  tip  of  the  internal 
malleolus  will  be  fractured,  in  still  others  the  malleolus  will  be  squarely  frac- 
tured at  its  base.  If  the  force  continues  to  act,  the  fibula  is  crowded  outward 
and  is  fractured  at,  or  somewhat  above,  the  base  of  the  external  malleolus.  In 
addition  there  is  in  many  cases  a  rupture  of  the  tibio-fibular  ligament,  thus 
forcing  the  two  bones  apart.  In  other  cases  the  tibio-fibular  ligament  remains 
unruptured,  but  an  oblique  fracture  of  the  outer  border  of  the  tibia  occurs, 
separating  a  small  fragment.  In  the  group  of  cases  in  which  abduction  of  the 
foot  predominates^  the  internal  lateral  ligament  may  be  torn  away  from  the 
tibia,  either  completely  or  only  in  its  anterior  portion,  or  in  other  cases  a 
portion  of  the  anterior  border  of  the  internal  malleolus  is  fractured.  If  the 
violence  continues,  the  tibio-fibular  ligament  is  ruptured  and  a  twisting  strain 
being  brought  to  bear  upon  the  fibula  it  is  fractured  obliquely  at  a  distance 
several  inches  above  its  lower  end.  In  a  certain  group  of  cases  the  tibia  is 
not  fractured,  but  the  internal  lateral  ligament  is  totally  ruptured  with  fracture 
of  the  fibula  near  its  lower  end,  and  in  these  the  tibio-fibular  ligament  may  or 
may  not  be  torn.  In  some  instances  the  tibio-fibular  ligament  does  not  rup- 
ture, but  an  oblique  line  of  fracture  passes  from  the  articular  surface  of  the 
tibia  upward  and  outward,  thus  creating  a  long  external  fragment.  Stimson 
states  *  that  in  this  group  of  cases  two  complications  may  appear  which  were 
first  observed  by  him.  lie  says :  '^  I  have  seen  two  cases  of  each.  One  is  the 
rotation  of  the  internal  malleolus  about  an  antero-posterior  axis,  so  that  its 
fractured  surface  lies  parallel  to  and  just  beneath  the  skin,  the  fragment  being 
exceptionally  prominent  and  movable.  The  other  is  the  interposition  between 
the  malleolus  and  the  tibia  of  a  large  strip  of  periosteum  torn  from  the  tibia; 
in  this  condition  also  tlie  malleolus  is  exceptionally  prominent  and  movable,'' 

'  L.  A.  Stimson,  loc.  ciL,  p.  391,  1907. 
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T1k'S(»  cas(»s  were  treated  by  Stiiiison  by  open  operation,  witb  final  perfect 
funetional  result  in  eaeh  case.  In  a  certain  ])roportion  of  the  cases,  when  the 
violence  has  l)(»en  more  than  ordinarily  severe,  the  fracture  is  rendered  com- 
jM»nnd  into  the  ankle-joint,  by  j>erforation  of  the  skin  upon  the  inner  as])ect 
of  the  ankle,  by  the  lower  end  of  the  tibia.  The  sio;ns  and  symptoms  of  this 
variety  of  Pott's  fracture  are  so  clear  that  the  diagnosis  can  usually  be  made 
\\\}i)n  insjx^ction.  The  entire  foot  is  displaced  outward  and  backward.  Such 
displacement  may  Ix^  slight,  or  in  some  cases  it  is  extreme.  The  lower  end 
of  the  tibia  forms  a  marked  prominence  upon  the  inner  aspect  of  the  joint.  If 
the  case  is  not  seen  for  some  hours  or  a  day,  great  swelling  will  be  ])resent, 
with  distenticm  of  the  ankle-joint  by  blood,  but  this  rarely,  if  ever,  is  so  exten- 
sive as  to  hide  the  })erfectly  characteristic  deformity.  The  lateral  mobility  of 
the  f(X)t  is  one  of  the  characteristic  signs  of  Pott's  fracture.  It  may  readih'  be 
ai)preciated  by  grasping  the  leg  above  the  ankle-joint  firndy  with  one  hand, 
while  with  the  fingers  and  thumb  of  the  other  the  f(x>t  is  firmly  grasped  from 
l)eneath,  opposite  to  the  ankle-joint.  Lateral  motions,  both  outward  and  in- 
ward, can  then  readily  Ixj  made  of  the  foot  and  the  abnormal  mobility  appre- 
ciated. Care  should  be  used  to  grasp  the  astragalus,  not  the  os  calcis,  since 
lateral  mobility  of  the  former,  not  of  the  latter,  is  significant.  The  finger 
and  thumb  should  be  placed  just  below  either  malleolus.  In  making  these 
movements,  it  is  sometimes  possible  to  get  a  bony  click  as  the  astragalus  strikes 
against  the  tibia.  The  abnormal  mobility  of  the  foot  in  an  antero-posterior 
plane  may  he  appreciated  in  a  similar  manner,  or,  as  the  patient  lies,  the  leg 
may  be  supported  by  the  fingers  and  the  foot  lifted  forward  and  again  allowed 
to  drop  into  its  abnormal  backward  position.  The  other  ordinary  signs  of 
fracture  are  present.  If  the  foot  is  crowded  inward  and  the  malleolus  is 
fractured,  the  fragment  may  readily  he  felt  beneath  the  skin,  and  may  some- 
times be  pushed  up  against  the  lower  end  of  the  tibia  with  the  production  of 
crepitus.  As  stated,  very  marked  swelling  of  the  foot  and  ankle  quickly 
appears  and  is  followed  by  ecchjnnosis,  most  marked  over  the  inner  asjx^ct  of 
the  limb,  but  also  present,  as  a  rule,  upon  the  outer  side.  The  i)oints  of 
extreme  local  tenderness  observed  are  three — namely,  over  the  tip  of  the  inner 
malleolus,  over  the  external  malleolus  or  lower  part  of  the  fibula  at  the  point 
of  fracture,  and  in  the  space  between  the  separated  lower  extremities  of  the 
tibia  and  fibula. 

The  function  of  the  limb  is  more  or  less  comi)letely  abolislunl,  yet  in  some 
cases  the  patients  are  able  to  walk  a  little  by  bearing  the  weight  carefully  in  a 
vertical  line  ui)on  the  injured  foot,  where  marked  displacement  exists;  how- 
ever, total  inability  to  walk  is  the  rule. 

The  prognosis  of  Pott's  fracture  depends  to  a  very  great  degree  upon  the 
eflficiency — that  is  to  say,  upon  the  completeness — with  which  reduction  is 
effected  and  maintained.  If  through  the  fault  of  the  surgeon  or  the  patient 
such  reduction  and  maintenance  fails,  the  after  results  are  very  unfavor- 
able, the  patient  being  left  with  a  weakened  and  crippled  ankle-joint  and  foot. 
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The  deformity  remaining  is  that  known  as  pes  valgus,  and  since  the  weight  of 
the  body  falls  improperly  ii|X)n  the  astragalus,  the  weakened  internal  lateral 
ligament  is  kept  uix)n  the  stretch  and  the  ankle-joint  remains  permanently 
weak  and  painful.  The  reduction,  best  effected,  under  general  anesthesia,  is 
made  by  crowding  the  heel  forcibly  forward  and  inward  and  maintaining  the 
foot  in  a  position  of  marked  inversion  and  dorsal  flexion  throughout  the  treat- 
ment In  the  cases  which  become  compound  a  good  result  may  usually  be 
obtained  unless  the  wound  become  infected,  when  free  drainage  of  the  joint 
should  be  made  on  either  side  and  the  foot  kept  at  a  right  angle  to  the  leg 
in  the  hope  of  obtaining  ankylosis  in  this  position.  In  debilitated  and  diabetic 
subjects  amputation  is  sometimes  necessary. 

Fracture  of  the  Lower  End  of  the  Tibia  and  Fibula  bt  Inversion 

OF  the  Foot 

These  injuries  occur  from  a  simple  twist  of  the  ankle  inward,  while  the 
weight  of  the  body  is  borne  upon  the  inverted  foot,  or  may  occur  from  more 
severe  degrees  of  violence,  such  as  falls  from  a  height  upon  the  foot  when 
the  weight  of  the  body  comes  ujxjn  the  ankle,  while  the  foot  is  supinated.  Sev- 
eral types  of  fracture  may  occur,  according  to  the  degree  of  violence  which 
produces  the  injury.  In  the  cases  following  slight  degrees  of  violence,  such 
as  a  mere  twist  of  the  foot  while  walking  or  standing,  traction  upon  the  exter- 
nal malleolus  through  the  external  lateral  ligament  produces  a  fracture  of  the 
malleolus,  usually  at  or  near  its  base,  or  in  young  persons  through  the  epi- 
physeal cartilage.  In  a  second  group  of  cases  the  same  injury  occurs,  but  to 
it  there  is  added  a  fracture  of  the  tip  of  the  internal  malleolus  by  the  impact 
of  the  astragalus  against  it.  In  a  third  grouj)  of  eases,  usually  due  to  extreme 
degrees  of  violence,  tlie  fil)ula  is  fractured  in  the  same  place,  while  a  con- 
siderable fragment  of  the  tibia  is  created,  including  the  entire  internal  mal- 
leolus, the  line  of  fracture  running  up  the  shaft  obliquely  inward  a  variable 
distance.  This  group  may  be  accompanied  by  rupture  of  the  tibio-fibular  liga- 
ment. The  gravity  of  these  conditions  varies  considerably.  In  the  first  form 
there  is  no  tendency  to  displacement  nor  any  distortion  of  the  ankle-joint 
The  patients  get  well  rapidly  under  protection  and  immobilization  of  the  ankle. 
In  the  second  group  the  injury  is  somewhat  more  serious  and  convalescence  is 
more  prolonged,  but  no  permanent  disability  or  deformity  is  likely  to  follow 
if  the  case  be  properly  treated.  In  tlie  third  group  the  injury  is  a  very  serious 
one.  The  fragment  of  tlui  tibia  may  be  displaced  upward  and  inward  a  vari- 
able distance,  and  the  displacement,  though  in  many  cases  slight,  in  others  may 
be  considerable,  so  that  unless  the  fragment  is  brought  down  with  great  accu- 
racy into  its  former  position  a  permanent  change  occurs  in  the  shape  of  the 
articular  surface  of  the  tibia,  such  that  it  may  not  properly  fit  the  astragalus, 
and  a  greater  or  less  ])ermanent  disability  may  result.  In  the  first  group  of 
cases,  in  which  the  external  malleolus  is  fractured  at  its  base,  there  will  be,  fol- 


FKACTUKKS   OF   TiJK   hONm   OF   THE   LEG 


547 


lowing  a  history  of  a  twist  inward  of  the  ankle  or  a  fall  of  moderate  severity 
vi|Hjn  the  sijpiuflted  foot,  pain  referred  to  tlu'  region  of  the  ankle,  which  may 
be  slight  or  severe;  the  patients  are  still  able  to  walk  with  a  limp.  The  most 
marked  diagnostic  .signs  are;  (1)  A  line  of  pxlrenio  tenderness  on  palpation  at 
the  seat  of  the  fractnre  in  the  tihnhL  {21  ilubility  of  the  fragment,  which  is 
elicited  in  the  following  manner;  The  surgeon  places  the  tip  of  his  thumb 
upon  the  jmint  of  the  external  malleohis,  and  the  limb  l)eing  supported  either 
across  his  knee  or  u\nm  a  table  or  bed,  grasps  the  limb  from  in  front  jnst 
above  the  ankle-joint  with  the  other  hand  to  steady  it.  Pressure  with  the 
thumb  over  the  malleolna  may  at  once  cause  it  to  rock  against  the  tibia  in  such 
a  manner  that  the  examining  fingers  above  readily  detect  the  mobility  of  the 
upiJer  end  of  the  fragment,  or  pressure  ujjon  the  base  of  the  iimlleolus  at  the 
point  of  fraeture  may  cause  its  tip  to  rock  back  and  forth  lieneath  the  exam- 
ining thumb  l>elow.  If  the  leg  be  gras]ied  al>ove  the  seat  of  fracture  and  strong 
pressure  ix?  nuule  ujion  the  fibula,  it  will  frequently  eniise  pain  where  the 
bone  is  broken.  In  the  second  group  of  cases  there  will  in  addition  be  a  point 
of  extreme  tenderness  and  pain  over  the  lip  of  the  inner  nialleohis,  and  the 
presence  of  a  k>osc  fragment  in  this  situation,  sometimes  with  crepitation,  may 
be  detected.  The  signs  of  swelling  and  inilannoation  of  the  ankle-joint  will 
be  more  marked.  In  the  third  group  of  cases,  in  addition  to  the  signs  of  frac- 
ture of  the  fibula  there  will  \je  tenderness  along  the  line  of  fracture  of  the  tibia 
extending  a  variable  distance  up  the  shaft,  accord ing  to  the  size  of  the  fragment^ 
and  if  disijlacement  exists  an  irregularity  in  the  contour  of  the  bone  can  usually 
be  appreciated.  Tt  may  be  possible,  moreover,  to  mnve  the  fragment  of  the  tibia 
up  and  dowTi  upon  the  shaft  and  to  elicit  crepitation.  Other  signs  of  fracture 
and  marked  disability  are  present  in  these  cases.  The  actual  size  and  shape  of 
the  fragments  are  readily  shown  in  X-ray  pictures. 

Fracture  of  the  Posterior  Portion  of  the  Articular  Surface  of  the  Tibia.— This 
injury  may  occur  as  a  jiart  of- the  lesion  of  a  severe  Pott's  fracture,  such  as 
may  be  produced  by  a  fall  from  a  height,  and  in  these  cases  there  may 
be  more  or  less  extensive  comminution  of  the  lower  end  of  the  tibia.  The 
existence  of  the  fracture,  when  it  c^ccurs  alone  or  associated  with  a  fracture 
of  the  fibula,  may  l>est  be  recognized  with  certainty  by  means  of  X-ray 
pictures. 

Ptacture  of  the  Anterior  Portion  of  the  Articular  Surface  of  the  Tibia. — This 
is  a  rare  injury  produced  by  the  impact  of  the  astragalus  against  tlie  anterior 
border  of  the  articular  surface  nf  the  tibia.  It  could  probably  be  recognized  by 
ordinary  methods  of  examination  and  certainly  by  means  of  the  X*rays. 

Fractitkes  of  the  Fibula 

Fractures  of  tlie  fibula  may  occur  at  the  %i]i\ieT  en*!,  or,  as  already  described, 
at  the  lower  end,  and,  furthermore,  tlie  shaft  may  be  broken.  Fractures  at 
the  upper  end  may  occur  from  direct  violence,  as  from  blows  and  falls  ujxm 
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the  iipi>er  juir!  of  tlic  1m hip,  or  raroly  by  iiiiiflciilar  action  duo  to  I'iolent  con- 
traction  of  the  ljiee|>s  iiiuselo,  A  third  group  of  cases  is  constituted  by  frac- 
tures caused  by  adduction  of  tlie  leg  and  traction  tbrough  the  external  lateral 

liiraiiient    of    tlju    knee- 


Fio.  229. — Old  United  FRArrtTiiE  of  the  I'ppek  End  of  the 
FiuiTLA  Due  to  DmE<*r  Viiilenc*:.  Union  with  littli'  if  jmy 
displaocnitmt^  No  flyiuptouia  of  nerve  irriUfctiou.  (Autlior'a 
collfcUtjn.) 


joint.  An  associated  le- 
sion in  a  certain  propor- 
tion of  cases  is  injury  to 
t  li  e  uiuscnkM^iitanoou« 
hranclj  of  the  exturual 
popliteal  nerve.  The 
nerve  in  its  exposed 
]Kisition  on  the  neck 
of  the  fibula  is  some- 
tinies  injured  hy  the 
same  violence  which 
produces  the  fracture, 
or  may  Ije  pressed  upm 
later  by  callus  or  dia- 
j>laeed  bone.  For 
syuiptoms  of  disturb- 
inu'o  of  thi8  nerve,  see 
Tujuries  of  tlie  Nerves 
fif  the  Lower  Extrem-  _ 
ity.  In  certain  cai?es  f 
there  Avill  be  little  or 
no  displacement;  in 
lathers,  the  upper  frag- 
ment is  displaced  up- 
ward a  variable  dis- 
taurx*.  The  recognition 
of  the  fracture  is  easy  ■ 
up<tu  palpation,  abnor- 
mal mobility  of  the  up- 
per fro|i2nnent  being  the 
uiost  marked  sign,  to- 
gether with  loealiified 
pain  and  tenderness. 
Eracturea  of  the  shaft  of  the  fibula  occur  from  blows  upon  or  falls  against  the 
bone.  Owing  to  the  support  afforded  hy  the  tibia,  and  the  fact  that  the  bone 
is  everywhere  surrounded  by  musdes,  there  is  usually  very  little  disphtcement. 
The  other  signs  of  fracture  are,  however,  present.  Localized  jjain  and  marked 
teTulenie^^-S  when  the  jioiut  of  fracture  is  pressed  upon,  togetlier  with  luobility 
of  the  fraguiLnt.s,  can  usually  be  appi'ceinted.  A  very  few  cases  have  been 
reported  of  separation  of  the  lower  epiphysis  uf  the  fibula. 
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Tlie  filnila  may  be  di^lwated  either  at  its  upper  or  at  its  lower  end.  In 
addition  tci  di.slucatioins  hx  external  violence,  tlie  (ibiila  ma}"  be  disloeated  by 
iiiiisndar  action,  or  gradually  by  iiic(|iiidity  of  growth  between  tbe  tibia  and 
fibula.  The  dislocations  of  tbe  iij>i)er  vm]  may  be  outward  mid  forward,  biiek- 
ward  or  upward.  The  dish^cation  nuiy  be  assoeiiitcd  with  frncturr  of  tlitj  tibia, 
or  uf  tbe  fibula,  or  of  both  btme!^.  Tbe  forward  dishx-ations  may  occur  from 
external  violence  or  from 


ninscular  action.  The  di- 
agnosis is  entirely  jjjiuiple, 
the  displaced  head  of  the 
bone  is  readily  felt  in  its 
abnormal  position,  and  the 
tendon  of  the  biceps  is  ob- 
served i>rouiiuent  Ijcneath 
the  skin.  Tl»e  backward 
dislocations  are  extremely 
rare.  They  are  believed 
to  Ite  ibie  eitlier  to  muscu- 
lar contraction,  or  in  other 
eases  to  traction  by  tbo  ex- 
ternal lateral  ligament  of 
tbe  knee-joint  in  violent 
WTenclies  of  the  leg.  In 
this  form  also  the  diagno- 
sis iH  entirely  simple  upon 
inspection  and  palpation. 
Upward  dish)cations  are 
exceedingly  rare,  accord- 
ing to  Stimson,  only  three 
cases  having  been  re|>orted. 
The  disl(X*ation  affects  both 
ends  of  tlie  bone.  There  is 
marked  disability  of  tbe 
ankle  and  the  displaced 
Ixme  is  readily  palpated  in 
its  new  p*>sition* 

Dislocation  of  the  lower  end,  except  as  a  complication  of  Pott's  fracture, 
13  exceedingly  rare.  It  Is  pr(fduc<'d  by  eversion  of  t)ie  frMil  and  hy  rupture  **f 
the  tibiotibidar  ligament  Stimson  ^  states  tliat  there  are  but  two  n^conh-d 
eases.     In  the  case  of  T 


Fitj,  230. — <;t  N-nm  riiACTxmB  of  the  Lowsai  EIxd6  of  the 
Tibia  and  Fibtla,  showing  Phoducti«>n  of  New  B«jM3 
AVD  Small  Fhaomkmh  of  Butxet*  The  wound  was  pro- 
duewl  by  ft  brnAs-juckt-tctl  Remtnjert^a  bnllel.  A  siruvt  re- 
miuneJ  in  lli**  i^til  piirts  fnim  which  minn^  pit*Cfs  of  biUlct 
were  extracted*     (Author's  ccilleclioii.) 
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the  patient  in  stepping  from  an  omnibus  caught  his  foot  and  fell  forward.  The 
foot  was  everted,  there  was  a  large  ecchymosis  on  the  inner  side  of  the  leg  and  fwt 
and  another  on  the  outer  side;  the  ankle  was  swollen  and  tender,  especially  on  the 
inner  side;  no  fracture  could  he  found.  The  lower  end  of  the  fibula  was  freely 
movable  forward  and  backward  with  cartilaginous  crepitus  and  could  be  drawn 
outward  so  far  that  the  end  of  the  finger  could  l>e  inserted  l)etwet»n  it  and  the 
astragalus.    The  patient  made  a  good  recover}'. 

Spontaneous  or  Pathological  Dislocations. — Dislocations  of  the  upper  end  of 
the  fibula  have  been  recorded  as  the  result  of  destructive,  inflammations  of  the 
tibio-fibular  joint  and  from  overgrowth  of  the  tibia  following  osteomyelitis.  It 
has  also  been  observed  as  the  result  of  rachitic  disease  of  the  bones. 


CHAPTEli    XXVI 

DISE.\8ES   OF  THE   LEU 

EvKKY  variety  of  skin  lesion^  wliether  due  to  injury^  or  disease,  is  observed 
upon  the  skiii  of  tlie  leg.  il  is  tlie  home  of  the  Viirieu.se  uleer,  a  favorite  site 
for  chronic  eczema  and  fr»r  tertiary  syiihililie  lesions.  All  the  inflaiiimatory 
proee8i?es^  of  the  skin^  fiiruneles,  siiiall  absfesses,  ery.sipplas,  lyiiiphangitiia,  etc., 
oeeiir  upon  the  leg  with  great  frequeTicy,  and  while  the  diagnosis  of  tliese 
various  conditions  has  for  the  most  part  alreatly  Ikk'H  elsewhere  descrilx^d, 
in  the  leg  they  po.ssess  certain  peeuliarities  which  deiniind  attention-  Phlebitis 
and  jieriphleldtis,  sometimes  with  absi^ess  formation,  are  not  infrequent  com- 
plieadons  of  ulcers  of  the  leg  of  the  chronic  variety-  The  deep-seated  suppura- 
tive processes  in  the  intermuscular  planes  are  less  common  in  the  leg  than  in 
the  forearm,  ami  yet  they  nevertheless  occur  with  eonsiderable  frequenc^y; 
sometimes  as  an  extension  from  ftuj>purative  processes  of  the  fo4^t,  sometimea 
from  infected  wounds  of  the  soft  parts,  as  a  complication  of  fractures  of  the 
til>ia  and  fibula,  and  as  a  seeon<lary  process  in  t»ases  of  acute  sn])jiurative  osteo- 
myelitis of  tlie  tibia.  The  calf  of  the  leg  may  he  the  scat  of  bed-sores  in  cases 
of  paraplegia  due  to  injury  or  disease  of  the  s|sinal  (»ord;  and  in  a  good  many 
instances  I  have  observed  ]iyemic  abscesses  hvpalized  in  the  thick  muscles  of 
the  calf.  The  reparative  processes  in  lesions  of  the  leg,  whether  in  the  nature 
of  w*ounds  or  infections  lesions  of  any  sort,  are  not  as  active  as  in  the  up{>er 
extremity,  on  account  of  the  less  perfect  circulation  priKluced  by  maintenance 
of  the  erect  posture.  The  various  ulcers,  wr»unds,  and  superficial  inflanunatory 
lesions  of  the  leg  are  usually  not  as  painful  as  similar  cf^nditions  in  the  fore- 
arm, and  do  not,  as  a  rule^  interfere  with  locomotion,  so  thnt  individuals  thus 
afflicted  are  apt  to  4'ontinue  u|(on  their  feet  As  a  consequt^nre,  such  conditions 
are  prone  to  l»ecome  chronic  or  to  heal  but  slowly,  and  this  is  more  particu- 
larly true  of  those  who  have  varicose  veins  of  the  leg  with  imperfect  valves. 

ULCERS    OF    THE    LEG 

Three  lesions  jire  so  commonly  iisscM^iiUi'd  in  tlie  leg  that  they  may  be  said 
to  constitute  together  practically  a  pathoh>gical  entity ;  they  are  rarieose  veins 
of  the  leg,  chronic  eczema,  and  chronic  ukeradun.  They  affect  people  dur- 
ing adult  life  and  middle  age,  and  are  especially  frequent  among  tliose  wlio 
have  varicose  veins  and  ure  obligeil  to  be  all  day  long  upon  their  feet,  and 
who,  in  addition,  are  uncleanly.     The  varicose  veins  having  ouce  developed, 
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the  appearnnt'c  of  a  chrniiic  eczeuia  followed  by  an  nicer  sooner  or  later 
occiirt;  In  a  large  proportion  of  nisCis.  The  patients  rarely  belong  to  the  well- 
to-do  class,  wlio  receive  snital»le  treatment  for  tlie  varico^^e  veins,  or  who  take 
suitable  care  of  a  slight  hijnry  of  the  shiiu  Laboring  men,  cooks,  waiters,  and 
stout,  middle-aged  females  who  have  borne  a  number  of  children,  are  regularly 
the  sofFercrs  frnm  thii^  condition. 

History  of  the  TTlcer. — In  typical  cmcs  of  chronic  ulcer  of  the  leg  tlic  history 
IB  often  as  follows;  An  individual  of  careless  and  uncleanly  luihits  afflicted  with 
varicose  veins  of  the  leg  receives  some  trifling  injury,  n  wound  nr  abrasion 
\\\Mm  the  shin,  and  neglects  it,  A  slight  infection  follows,  and  the  healing  is 
delayed  by  a  more  or  les«  acute  snppurati^ui  of  the  raw  surface.  Healing 
finally  occurs?,  l>nt  tlie  scar  remains  weak  and  friable.     Another  slight  injury 


Fjt;.  '231. — S  I'KHKomrrjFTC  X-ray  Tu  j  i  i,t ,-  wi  a  NiKtvi/t:  EMunrnjKn  (n  tub  Snn  I'atmh  av  a  Mah*s 
Leg.  If  Ihese  piclurci^  he  vi<'W(-<l  ttiroiigh  VLti  cirdiiixtry  rrfruiMing  st4:*nHJOcupe,  the  reljiLioJU  of  ibe 
nfedJe  to  tliL"  bone.s  can  l>e  plainly  ehl-uii.     (AiiUicir*fl  collection.) 

fnllows  at  the  same  point,  and  this  again  Iveeoines  infec^ted  and  is  agaiu 
iiegk'eted.  Ilenling  is  still  further  dehiyedj  luid  the  indivichial  nfteu  develojis 
a  imjiidar  ur  a  vesiruhir  eezeuia  us  tbe  result  nf  the  irritation  of  the  surround- 
ing skin  ju'iidiierd  hy  the  iiifi^ctious  diselinrge^  m^tahly  if  improper  and  dirty 
dn\ssings  are  apjilied  and  kept  on  for  many  days.  In  other  eases  the  eczema 
is  first  develojied  as  the  result  of  im|Terfeet  nutrition  of  the  skin  and  meehanical 
or  other  irritatitnL  'J'he  patient  seratehes  the  itehing  area  and  prodnees  an 
infected  ahrasion  with  his  finger  nails.  In  still  other  eases,  an  i*ezema  or  a 
small  womid  occurs  at  the  site  of  some  former  injury  whieh  has  left  behind 
a  mass  of  jioorly  nourislied  sear  tissue;  sueh  may  he  an  ordinary  wound,  a 
hurn,  or  any  other  lesion  whi(*h  lias  left  a  sr-ar  hehind.  Xo  t natter  how  the 
|iro('ess  originates,  a  time  arrives  when  the  infeeted  raw  surfaee  produeed  uu 
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longer  heals.  The  attacks  of  acute  inflainiuation  have  been  accompanied  by 
infiltration  of  the  surrounding  skin  with  leucocytes  and  finally  by  the  forma- 
tion of  cit^atricial  tissue.  Each  succeeding-  attack  of  acute  iiitlammation  is  fol- 
lowed by  the  j>roduction  of  more  connective  tissue  of  new  forma tion,  anJ^  as 
time  goes  on,  this  contracts  and  still  further  imi)airs  the  blood  supply  of  the 
skin.  The  edges  of  the  ulcer  and  the  surrounding  skin  become  hard  and  leath- 
ery. I'ndcr  appropriate  treatment  it  is  possible  for  these  ulcers  to  lical,  and 
if  projxirly  cared  for  ami  protected  a  recurrence  nuiy  be  avoided;  but  since 
the  individuals  are  usually  igaorantj  poor,  dirty,  and  careless,  they  neglect 
themselves  so  that  the  conditions  are  unfavorable  for  permanent  cure. 

In  another  group  of  cases  tlie  ulcer  begins  at  the  site  of  rupture  of  a  vari- 
ooee  vein,  or  in  the  skin  overlying  an  area  of  periphlebitis  affecting  such  a 
vein.  Other  and  k*ss  eomnaoi  « -a uses  for  the  pniduetiou  of  chronic  ulcers  of 
tlie  leg  are  the  scars  and  sinuses  left  after  an  acute  or  chronic  osteomyelitis 
of  the  tibia,  the  scars  of  former  tuberculosis  of  the  skin  secondary  to  tubercu- 
losis of  bone,  or  syphilitic  scars.  Be  the  origin  of  the  eomlition  what  it  may, 
the  course  of  the  disease,  otlier  things  l>ciiig  equal,  is  much  the  same. 

Favorite  SiteSp-^The  favorite  sites  for  chronic  ulcer  of  the  leg  are  at  the 
junction  of  its  lower  and  middle  thirds,  most  often  over  tlie  subcutaneous  sur- 
face of  the  tibia  in  frcmt,  sometimes  over,  or  just  behind,  one  or  other  of  the 
malleoli  J  thougli  any  other  part  of  the  leg  may  be  affected.  The  ulcers  may 
be  single  or  multiple. 

Si^e  and  Shape. — In  size  and  shape  they  vary  in  different  eases  aecording 
\(>  the  age  of  the  ulcer  tmd  other  condiMi>ns.  When  well  developed,  one  nmy 
find  an  nicer  varying  in  size  from  a  minute  point  up  to  a  raw  surface  as  large 
as  a  silver  dollar,  or  in  sinue  cases  as  large  as  the  palm  (►f  a  luind,  and  in  still 
others  the  entire  linib  will  be  encircled  by  a  raw  ulcerated  surface  occupying 
a  very  large  area  indeed.  The  surrounding  skin  is  hard  and  leathery,  immov- 
ably attached  to  tlie  deeper  soft  parts,  and  even  the  tibia.  The  whole  leg  and 
ankle  are  fnH]uently  edematous;  the  skin  surrounding  the  ulcer  is  blue  or 
purplish-red,  or  brown,  owing  to  a  deposit  of  lilood  pigment  and  to  chronic 
venous  congestion. 

Character. — An  almost  invarialdy  accompanying  lesion  is  a  chronic  squamous 
eczema.  The  skin  is  covered  with  scales  \yi  dry  horny  epithelinuL  Such  may 
be  small  and  thin,  or  may  consist  of  thick  crusts  and  maases  of  epithelium 
mixed  and  cemt^nted  together  by  dried  discbarge.  If  such  crusts  lie  reuu>ved 
the  underlying  skin  is  smooth,  glistening,  and  moist.  In  old  and  chronic  cases 
the  skin  not  only  surrounding  the  ulcer  but  also  of  the  foot  is  markedly  thick- 
ened, rough,  and  elevated  into  warty  prominences.  The  edges  of  the  nicer 
are  of  a  cartilaginous  hardness,  owing  to  the  infiltration  of  the  skin  and  sulv 
cutaneous  tissues  with  dense  scar  tissue.  The  uk*er  itself  is  of  varying  depth ^ 
according  to  the  duration  of  the  process  and  the  number  of  attacks  of  necrotic 
infection  whieli  hnve  preceded.  Tn  reeent  enses  the  uleer  may  be  only  one 
eighth  of  an  inch  deep,  or  in  others  it  may  extend  down  to  or  even  involve  the 
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periosteum  or  tlic  tibia  itself.  The  hose  may  be  covered  with  flabby,  pale 
granulations,  or  in  eases  in  which  the  reparative  process  is  at  a  standstill,  the  base 
of  the  ulcer  will  consist  of  a  smooth,  glistening,  pale  surface  of  dense  fibrous 
tissue  upon  which  no  granulations  can  be  detected.  Such  a  surface  may  be 
covcrcMl  with  a  thinner  or  thicker  pellicle,  or  soft  scab  of  partly  dried  semi- 
purulent  (liseharge.  In  other  instances,  if  at  the  time  the  ulcer  be  acutely  in- 
fected with  pyogenic  germs,  the  discharge  will  be  profuse  and  distinctly  puru- 
lent. The  base  of  the  ulcer  in  these  cases  will  be  covered  by  a  yellowish 
slough,  or  with  infected  granulations.  In  still  other  cases,  following  an  attack 
of  acute  infection,  the  base  of  the  ulcer  will  be  black  and  necrotic,  and  will 
give  forth  a  foul,  putrid,  stinking  discharge  of  a  thin  and  w^atery  character. 

Varieties. — In  former  days  it  was  customary  to  group  ulcers  under  various 
heads  according  to  their  clinical  characters,  though  such  grouping  had  no  pa^ 
ticular  pathological  significance.  Though  many  of  the  terras  thus  used  are 
now  obsolete,  I  give  them  here  for  the  sake  of  completeness.  Thus,  it  wafl  cot- 
tomary  to  sjwak  of  health]/  ulcers,  and  by  this  was  meant  that  the  prooBai  ©f 
granulation  and  healing  was  going  on  in  the  ulcer  and  that  it  presented  the 
appearances  of  a  healthy  healing  sore — namely,  that  the  granulations  ^rere  red 
and  bled  readily  upon  mechanical  irritation,  that  the  amount  of  discharge  wa» 
slight  and  watery  rather  fhan  purulent,  and,  further,  that  the  epithelium  was 
growing  in  from  the  edges  of  the  raw  surface  toward  the  center,  thus  cove^ 
ing  in  the  granulations. 

The  ordinary  tyi)e  of  chronic  ulcer  of  the  leg  which  showed  little  or  BO 
tendency  toward  spontaneous  healing  was  known  as  an  indolent  ulcer..    The 
edges  of  the  ulcer  were  hard  and  poorly  nourished,  granulations  were  ahaeat, 
or,  if  present,  they  were  jiale,  flabby,  and  anemic,  or  the  base  of  the  ulcer  wis 
covered  witli  a  soft  purulent  or  sloughy  crust.     The  discharge  from  such  an 
ulcer  might  be  distinctly  purulent,  watery  or  blood-stained,  according  to  the 
character  and  intensity  of  the  j)yogenic  or  other  infection.     Sloughing  or  gout 
(jrcnous  ulcers  were  those  in  which  the  base  of  the  ulcer  was  necrotic,  or  had 
undergone  j)ntrid  decomposition,  as  already  described.      Irritable   or  painful 
ulcers  were  those  showing  extraordinary  sensitiveness  when  irritated.      They 
are  sujierficial  ulcers  in  which   the  nerve  endings  of  the  skin  are   exposed. 
Phagedenic  ulcers  was  the  term  used  to  describe  any  form  of  ulceration  which 
tended  to  j)rogress  more  or  less  rapidly  from  the  edges  and  in  depth,  due 
to  any  form  of  infection  causing  progressive  necrosis  of  tissue,  in  the  presence 
or  absence  of  an  imj)overished  blood  supply.     Other  terms  which  have  been 
used  to  characterize  ulcers  are  fungous  or  fungniing  ulcers.     By   this  was 
meant  that  poorly  nourished  granulations  si)rang  from  the  base  of  the  ulcer 
and  projected  above  the  level  of  the  surrounding  skin.     Although  the  term 
has  no  distinct  pathological  significance,  it  has  been  used  as  a  descriptive  term 
in  tuberculous  ulccM-ation,  and  even  to  describe  the  exul)erant  masses  of  epithe- 
liomatous  tissue  wliicdi  jn'oject  above  the  surface  of  an  ulcerated  epithelioma. 
Tlie  term  rodent  ulcer  was  used  as  descriptive  of  tlie  slowly  progressive  forms 
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of  epitlielionia  described  in  XtA.  1  and  elsewhere  under  Tumors*  Tlie  terms 
induraU'd  ulcer,  fissured  nlcer^  and  fistulous  nicer  dovseribe  themselves.  Other 
terms  are  traphie  idcer,  described  under  Injuries  of  Nerves;  iIarjolin*s  ulcer, 
used  to  desipmte  tlie  iniilipiant  degeiierati<iu  {e{iitheli<>mat<»us  ilegeiieration) 
which  sometimes  occurs  in  the  base  of  a  ebronie  ulcer  wherever  situated. 

Acute  and  Clironic. — The  terms  acnie  and  chronic  xdcendion  serve  to  dis- 
tinguish clluicaljy  between  rapiilly  progresisive  forms  of  tissue  necrosis  due  to 
various  kinds  of  infection,  or  to  want  of  blood  supply,  or,  on  the  other  hand, 
the  term  ebronie  is  used  as  descriptive  of  any  of  the  forms  of  progressive  tissue 
destruction,  sjplnlitic,  tul>errnlous  or  other,  in  which  the  course  of  the  prrieess 
is  slow  and  chronic.  A  |»e<'nliar  fimn  of  ulceration,  elsewliere  des^M^ibed,  is  that 
whicli  follows  prolonged  exposure  of  the  skin  to  the  X-rays.  (See  the  X-rays 
in  Surgical  Diagnosis^  Vob  I;  also  Diseases  of  the  Hand,  Vol  IIL) 


Fio.  232. — Gr£at  HypjuftTHofHr  of  the  Sorr  Parts  of  thk  Leo  aj^^d  Foot  Followino  Varicose 
V£i>is  OF  THE  Leo  with  CtJHOKic  Ex^zEMA^  Ulceration  and  Repeated  ATTACita  or  CEixtiLiTis 
or  TtfB  Leo. 


As  already  indieated,  ehronic  ideers  of  the  leg  may  bei^ome  so  extensive 
that  they  girdle  tlie  limb.  In  these  ea8eR  not  only  the  venous  but  also  the 
lymphatic  eireidiitinn  rnny  be  f^erioiisly  interfered  with,  so  that  the  leg  below 
the  uleer  and  tiie  foot  nuiy  nmlergo  a  sort  of  elephantiasis.  The  parts  l>elow 
the  ulc€r  undergo  a  marked  increase  in  size;  the  skin  becomes  enormously 
hypertrophied  and  elevated  into  warty;  nodnlar,  rough,  uneven  masses.  The 
subcutaneous  tissties  are  infiltrated  with  inflammatory  tissue  of  new  formation. 
In  the  worst  casc^  a  similar  infiltration  occuts  into  the  muscles,  into  the  tendon 
sheaths,  and  even  involves  the  bone.  The  musc*les  und;.*rgo  atrophy,  the  ten- 
dons are  locked  in  tlteir  sheatlis,  bone  may  be  eroded  or  irritated  with  the  pro* 
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diiction  of  osteophytes.  The  ankle-joint  and  the  joints  of  the  foot  become  im- 
mobile, and  the  function  of  the  limb  is  greatly  impaired. 

It  happens  occasionally  that  a  chronic  ulcer  of  the  leg  from  whatever  cause 
imdergoes  an  epitiikliomatous  degeneration.  This  change  may  be  suspected 
when  hard,  firm  granulations  sprout  up  from  the  base  of  the  ulcerated  area 
above  the  level  of  the  surrounding  skin,  which  bleed  readily;  and  where  the 
condition  cannot  be  improved  by  rest  in  bed  with  elevation  of  the  limb,  by 
cleanliness,  support  of  the  circulation,  and  other  measures  of  a  curative  char- 
acter in  ordinary  forms  of  ulceration.  The  diagnosis  of  epithelioma  is  to  be 
confirmed  by  removing  a  fairly  liberal  piece  of  the  granulating  surface  and 
including  also  a  portion  of  the  border  of  the  ulcer.  The  excision  should  go 
rather  deeply  into  the  underlying  structures,  for  even  by  microscopic  examina- 
tion, in  the  early  stages  of  these  cases  the  diagnosis  may  be  a  little  doubtful, 
unless  the  piece  excised  is  of  the  character  described.  I  have  happened  to  ti«at 
a  considerable  number  of  these  cases.  In  some  the  epitheliomatous  degenera- 
tion occurred  on  an  ordinary  chronic  ulcer  of  the  leg  associated  with  varicose 
veins.  In  one  case  the  epithelioma  developed  in  the  base  of  an  ulcer  which  had 
existed  for  many  years  in  the  scar  of  a  very  ancient,  deep  burn  of  the  leg.  In 
some  of  these  cases  infection  of  the  lymph  nodes  of  the  groin  is  long  delayed; 
in  others  it  occurs  at  rather  an  early  period.  In  the  case  mentioned  where 
the  epithelioma  developed  in  the  scar  of  an  ancient  burn,  a  change  in  the  char- 
acter of  the  ulcer,  suggesting  malignant  degeneration,  had  occurred  only  two 
or  three  months  before  I  saw  the  case.  The  diagnosis  was  readily  made  upon 
examining  a  portion  of  the  hard  granulation  tissue  under  the  microscope.  The 
patient  was  a  man  aged  fifty-two  years,  in  good  general  health  and  of  powerful 
physique.  I  amputated  in  the  middle  of  the  thigh.  At  that  time  there  were  no 
evidences  of  an  enlargement  in  the  inguinal  lymph  nodes.  Six  months  later 
the  lymph  nodes  were  enlarged  and  hard,  and  I  extirpated  all  the  glands  on 
that  side.  Local  and  regional  recurrences  took  place  after  a  few  months.  I 
treated  the  recurrences  with  the  X-rays,  the  condition  being  entirely  inoper- 
able. Though  the  tumors  grew  smaller  for  a  time,  no  permanent  benefit 
followed,  and  the  patient  died  of  general  carcinosis.  In  very  recent  cases  and 
in  those  in  whicli  the  carcinomatous  area  is  small  and  superficial,  an  extirpation 
of  the  ulcer,  including  a  considerable  area  of  surrounding  healthy  tissues,  fol- 
lowed by  skin  grafting,  may  be  sufficient  to  affect  a  cure,  though  in  many 
instances  amputation  will  be  necessary.  The  best  treatment  in  the  individual 
case  must  be  decided  according  to  the  conditions  present. 

Complications  of  Chronic  XTlcer. — All  the  forms  of  chronic  ulcer  of  the  leg 
may  be  complicated  by  attacks  of  erysipelas  of  greater  or  less  severity,  some- 
times the  ordinary  cutaneous  variety,  sometimes  of  a  phlegmonous  and  necrotic 
character,  attended  by  grave  constitutional  disturbances  and  by  widespread 
necrosis  of  the  subcutaneous  tissues.  During  the  days  when  I  was  interne  in 
Bellevue  Hospitiil  I  saw  a  good  many  of  these  cases  among  the  debilitated 
subjects  who  were  admitted  to  the  erysipelas  pavilion  in  that  institution.     A 
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mail  Wiiuld  be  admitteil  witli  tbt'  history  tliiit  hv  liutl  suffered  froui  a  elironic 
ylcer  of  the  leg,  ass«:)ci4iteJ  with  varicose  veins,  for  months  or  jears.  He  wouhl 
nsniilly  be  very  ill  indeed,  with  a  liigh  temper«tnre,  a  rapid  pnlse^  and  marked 
protrtratioiu  In  some  of  the  eases  there  would  he  vomiting,  diarrhea,  and  eeru- 
bral  symptoms.  The  affected  limb  would  be  greatly  swollen;  sometimes  of  a 
niahojariiny-red  color  fruiTi  the  ankle  to  the  knee.  The  surface  of  the  ulcer 
\v<mld  be  sloughing  or  necrotic.  There  were>  as  a  rule,  no  localized  subeu- 
taueous  abscesses  devebjped;  luit  a  wideH[rread  neerotie  inrtammation  of  the 
5ulK'Utaneous  (issues  with  thrond>osis  of  the  veins.  Numerous  long  ineisirms 
would  l»c  maile  and  iK^rtuit  tbe  escape  of  tbiUj  sometimes  stinking,  brownish 
tlniilj  and  later  there  would  follow,  if  the  patient  survived,  a  process,  partly 
suppurative  and  partly  neerotie,  with  tbe  escape  of  numerous  sloughs  of  snb- 
eutaneous  origin.    Healing  and  convalescence  %vas  usually  long  delayed. 

LYMPiiANt*iTi8,  due  to  au  acute  infection,  is  a  complication  often  observed 
in  the  course  of  chronic  ulcer  of  the  leg.  The  signs  and  syraptoma  are  char- 
acteristic. Tbe  ulcer  will  exhibit  the  signs  and  symptoms  of  acute  infcrtiou. 
Its  edges  will  become  more  rcrbiened  and  swollen,  the  quantity  of  discharge 
will  increase  and  become  distinctly  purulent  in  character;  tbe  granulations,  if 
such  are  present,  will  fade  away  tmd  the  base  of  the  nicer  will  become  sloughy. 
Subjectively,  the  ulcer  will  beconu^  paiufuL  The  red  streaks  runuiug  upward 
toward  the  popliteal  space,  or  in  other  instances  nfion  tbe  surface  of  tbe  thigh 
to  war*  1  the  groin,  will  readily  he  seen  on  inspect  ion,  t  bough  this  sign  is  usually 
not  m  marked  in  tbe  leg  and  thigh  as  it  is  in  tbe  foreann  and  ann,  The  lynipb 
nodes  €>f  the  groin  will  become  swollen   and   tender. 

Pyemia. — One  of  the  complications  of  chronic  ulcer  of  tbe  leg  is  septic 
thromhopldebitis,  Tbe  syinptouis  produced  do  not  differ  from  those  which 
occur  from  pyenua  in  other  situations.    (See  Pyemia,  Vol.  I.) 

Phlebitis  and  Periphlebitis  are  frequent  complications  of  chronic  ulc(*r 
of  the  leg.     Tbey  will  be  mentioned  when  discussing  varicose  veins  of  the  leg. 

The  various  forms  of  tibekculuhis  ok  the  hkin  are  observed  upon  tbe  leg. 
They  may  originate  from  infection  of  the  skin  itself,  or  tbrongb  tbe  blood,  or 
may  be  secondary  to  tuberculosis  of  the  bones  of  tbe  leg.  In  the  last  group 
of  cases  the  diagnosis  is  usually  very  easy  from  tbe  bistorv  of  a  cold  abscess 
communicating  with  tubercnhuis  lione,  and  the  typical  appearant^es  of  a  tuber* 
euloiis  sinus.  In  tbe  other  forms  the  diagnosis  must  be  made  from  the  data 
given  in  VoK  I  under  Tuben^ulosis  of  the  Skin. 

Syphilitic  Clceratiox  of  the  Leg,- — Syphilitic  olceration  of  the  leg  may 
occur  as  the  result  of  the  breaking  down  of  gummata  of  the  soft  parts,  or  as 
a  secondary  process  following  gummatous  inflammation  of  tbe  periosteum  or 
l>one.  The  latter  are  very  frecpient  and  will  be  mentioned  under  sypbilitic 
inflammation  of  the  Inmes  of  the  leg.  Not  only  tertuiry  but  als4»  spcomlnnj 
H  aypbiliti*'  eruptions  imiy  occur  upf>n  tbe  skin  of  the  leg.  Their  diagnosis  de- 
pi*nds  n[M»n  a  bistorv  of  syphilis,  upon  the  jXH^nliar  characters  of  syphilitic  skin 
lesions  as  descrilied  in  VoL   1,  ni>on  tlie  detecting  of  the  spirocbetie  in  the 
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scrapings  from  raw  surfaces  in  suitable  cases,  and  sometimes  by  the  Wasser- 
mann  reaction  and  from  the  efficiency  of  antisyphilitic  treatment.  The  char- 
acters of  syphilitic  ulcerations  following  gummata  are  quite  typical.  The 
ulcers  may  be  situated  anywhere  upon  the  leg.  They  are  usually  circular  in 
outline,  with  a  punched-out  border,  and  a  base  composed  of  typical  gummy 
material  suggesting  raw  bacon  in  appearance.  They  may  be  symmetrical  upon 
the  two  limbs.  Such  gummatous  ulcerations  may  take  on  a  serpiginous  char- 
acter, healing  in  one  place  while  the  ulceration  advances  in  a  new  direction. 
(See  also  the  chapter  on  Syphilis  in  Vol.  I.)  Here,  as  elsewhere,  in  cases  of 
doubt  the  administration  of  large  doses  of  iodid  of  potassium  and  local  treat- 
ment of  the  ulcer  with  calomel  wall  often  establish  the  diagnosis,  since  syphi- 
litic processes  are  favorably  affected  by  antisyphilitic  treatment  It  is  to  be 
borne  in  mind,  however,  that  a  syphilitic  ulceration  may  become  infected  sec- 
ondarily with  pyogenic  microbes,  and  may  exhibit  all  the  characters  of  an 
ordinary  chronic  ulcer,  or  in  other  cases  the  syphilitic  characters,  though  still 
present,  may  be  more  or  less  completely  obscured  by  the  secondary  pyogenic 
infection.  The  scars  left  after  gummatous  ulcers  have  healed  are  circular,  often 
depressed ;  if  recent,  copper-colored ;  later,  white.  They  may  be  adherent  to 
underlying  bone. 

Treatment  of  Chronic  TJlcers. — The  cardinal  principles  of  treatment  in 
chronic  ulcers  of  the  leg  are,  rest  in  the  recumbent  posture  with  elevation  of  the 
limb,  cleanliness,  careful  antiseptic  treatment  of  the  ulcer,  together  with  non- 
irritating  applications  to  the  associated  eczema,  with  support  of  the  circulation 
by  the  application  of  strapping  and  of  bandages,  taking  care  to  afford  free  exit 
for  the  discharge.  The  applications  to  the  ulcer  itself  should  consist  of  anti- 
septic solutions,  or  of  dry  powders,  rather  than  of  ointments. 

VARICOSE    VEINS    OF   THE    LEG 

Varicose  enlargement  of  the  veins  of  the  leg  is  a  very  common  disease, 
ilode  of  life,  racial  peculiarities  and  heredity  appear  to  be  predisposing  causes 
in  a  certain  proportion  of  cases.  The  development  of  the  disease  is  most  com- 
mon between  the  twentieth  and  the  fortieth  year,  although  it  is  observed  in 
young  persons,  notably  among  boys  and  girls  who  grow  very  rapidly  and  become 
very  tall.  Occasionally  the  condition  develops  only  late  in  life.  As  active  or 
exciting  causes  may  be  mentioned,  any  interference  with  the  return  of  the  blood 
of  the  lower  extremity  to  the  veins  of  the  abdomen  and  thence  to  the  heart. 
Among  such  causes  may  be  mentioned  any  of  the  abdominal  tumors  causing 
pressure  upon  the  veins  of  the  belly,  whether  malignant  or  benign.  Of  special 
frequency,  also,  is  the  influence  of  pregnancy.  In  pregnancy,  however,  it  is 
to  be  observed  that  it  is  not  ahme  the  mechanical  pn^ssure  of  the  pregnant 
uterus  upon  the  veins  of  the  abdomen  which  produces  a  varicose  condition  of 
the  veins  of  the*  log  since  dilatation  of  these  veins  is  often  observed  during  the 
early  months  of  pregnancy,  before  the  uterus  has  enlarged  sufficiently  to  in- 
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•terfer©  mechanically  wifli  the  return  of  tlie  venous  blo<:)d  from  iLe  limbs.  Oc- 
cupations wliich  neccissitate  stamling  much  upon  the  feet  are  often  an  exciting 
CHirse  of  varicose  veins.  The  essential  h'sion  i.*^  a  dihitation  of  the  affected  veins 
with  thinning  and  partial  atropl*y  of  their  walls  and  a  consequent  faihire  of 
the  valves  properly  to  support  the  cohinm  of  blood.  The  valves,  in  other 
words,  bec:*ome  incoini^tent 

All  the  subcutaneous  veins  of  the  leg  and  thigh  may  become  varicose, 
although  the  most  frequent  seat  of  the  lesion  is  in  the  aujR^rficial  subcutaneous 
veins  and  notably  the  veins  wliich  drain  into  the  internal  saphenous^  or  in 
some  cases  the  saphenous  vein  itself.  The  lesion  may  affect  also  the  deep  veins 
of  the  extremity.  In  some  of  the  cases  the  large,  named,  veins  are  solely  or 
chiefly  involved ;  in  others 
the  smaller  veins  of  the  skin 
are  also  varicose,  while  in 
still  others  the  large  veins 
are  scarcely  affected,  wliile 
the  small  cutantHiUs  and  sub- 
cutaneous venous  branches 
are  extensively  enlarged, 
tortuous  and  dilated  over  a 
large  part  of  the  limk  Thus 
"we  see  in  certain  cases  a 
mass  of  large  tortuous^  di- 
lated veins  looking  like  cords 
or  worms,  some  of  them  as 
thick  as  a  lead  pencil,  or  as 
a  man's  finger,  beginning 
iipcrn  the  lower  iind  inner 
aspect  of  the  limb  near  tlip 
ankle  and  extending  uji- 
w^ard  upon  the  calf,  ur  upon 
the  front  of  the  leg,  to  end  at 
the  popliteal  space;  or,  in 
other  cases,  the  main  trunk 
of  the  internal  saphenous, 
together  w^ith  several  of 
its  branches,  will  f<»rm  a  tortuous  canal  readily  visible  upon  the  thigh,  to 
end  often  in  a  marked  mccnlaled  dllataiion^  opposite  to  the  eaphenons  o]K?n- 
ing.  In  other  cases  such  Im^ali/ed  dilatati^ms  are  observed  at  any  point  in 
the  course  uf  the  enlarged  veins,  or  perhaps  more  frequently  such  a  dila- 
tation is  observed  in  the  popliteal  space.  When  the  individual  lies  down, 
and  more  especially  if  he  lies  down  and  elevates  the  affected  liudj,  the  blood 
flows  out  of  the  large  veins  and  the  dilatations  becouie  invisiWe,  Tn  cases  aaao- 
ciated  with  chronic  eczema,  with  induration  of  tlie  skin  and  subcutaneous  tifl- 


Fio,  233. — VARicxtsK  Veins  oi*  tiik  Lkg,  I  h  kh  r»r  the  Anillb. 
Cure  by  excision,  (CaHMe  of  Dr.  ChitrloH  Mclltiniey,  Rooae* 
velt  UospiUl.) 
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sues,  the  veins  which  stand  out  as  prominent  masses  when  the  individual  is 
erect  disappear  in  tlie  recumbent  j)Osture  and  remain  only  as  slightly  depressed 
grooves  running  through  the  hardened  subcutaneous  tissues. 

A  test  which  was  devised  by  Trendelenburg  for  determining  whether  the 
valves  of  the  dilated  veins  were  or  were  not  competent,  is  sometimes  useful 
and  is  performed  as  follows:  The  patient  is  placed  upon  his  back  and  the 
affected  limb  is  elevated.  The  dilated  veins  promptly  empty  themselves  into 
the  general  circulation.  Pressure  is  then  made  upon  the  saphenous  vein  just 
below  the  saphenous  opening.  The  patient  is  then  permitted  to  get  up.  The 
dilated  veins  slowly  fill  with  blood  and  again  become  visible.  The  finger  is 
then  removed  from  the  saphenous  vein.  If  the  valves  of  the  veins  are  incom- 
petent  the  blood  will  rush  suddenly  dowTiward  by  gravity  and  fill  the  dilated 
vessels  throughout  the  limb  almost  instantly,  and  they  will  again  become 
markedly  distended  and  prominent. 

In  the  cases  in  which  the  smaller  veins  are  chiefly  or  solely  affected — and  in 
this  latter  group  the  patients  are  more  often  women  than  men — one  finds  larger 
or  smaller  areas,  sometimes  as  large  as  a  man's  hand,  sometimes  occupying 
nearly  the  whole  of  the  leg,  where  the  minute  veins  of  the  skin  and  subcuta- 
neous tissues  are  dilated.  The  dilated  vessels  are  readily  observed  as  a  fine 
blue  network  shimmering  through  the  skin  with  here  and  there  a  small  bluish 
nodule  as  large  as  the  head  of  a  pin,  or  as  large  as  a  pea  or  larger,  representing 
sacculated  dilatations  of  greater  or  less  size.  Upon  palpation  these  areas  may 
feel  firmer  than  the  surrounding  parts  on  account  of  the  production  of  new 
connective  tissue,  or,  on  the  other  hand,  they  may  be  of  a  spongy  consistence. 
This  group  of  cases  is  not  in  general  amenable  to  operative  treatment,  unless 
the  large  venous  trunks  be  also  dilated. 

In  those  eases  in  which  considerable  sacculated  dilatations  occur  in  the  large 
veins,  the  blood  current  may  be  so  feeble  that  stagnation  and  coagulation  take 
place.  In  a  few  cases  spontaneous  cure  by  the  formation  of  organized  thrombi 
and  obliteration"  of  the  vein  is  a  possible  though  rare  incident.  Such  thrombi 
may  undergo  calciftcatign  with  the  production  of  phlebolitlis.  In  these  cases  of 
thrombosis  it  is  to  be  borne  in  mind  that  a  certain  peril  exists  for  the  individual^ 
namely,  that  the  coagulura  may  spread  throughout  the  large  venous  trunks  to 
the  saphenous  opening  and  thence  to  the  femoral  vein  with  the  production  of 
embolism  of  the  pulmonary  artery.  Therefore,  when  the  existence  of  such  wide- 
spread thrombosis  appears  possible  from  the  occurrence  of  pain,  swelling  of  the 
limb  and  the  formation  of  a  hard  cord  in  the  course  of  the  dilated  venous  trunk, 
the  patient  should  be  put  to  bed  in  the  recumbent  position  with  the  limb  elevated 
and  should  not  be  allowed  to  move  about  for  ten  days  or  a  fortnight. 

As  the  result  of  the  impaired  circulation  in  the  skin  and  subcutaneous 
tissues  of  the  leg  and  foot,  the  nutrition  of  the  limb  is  more  or  less  seriouslv 
interfered  with.  The  leg  may  be  habitually  edematous  and  congested,  and,  as 
described  in  the  previous  section,  the  occurrence  of  chronic  eczema  and  ulcera- 
tion is  exceedingly  common  from  slight  mechanical  and  chemical  insults.    In 
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tAil  and  ne^lertrd  ciises  \l\v  skin  am!  hiilK'titiUU'oiis  tl^^siies  <if  I  In-  f»»*»(,  aiikk.,  iiud 
leg  becunit3  bard  and  HlirouH  and  adliL-ruiit  to  the  deeper  Ktnietiire&. 

The  subjective  syiiiptoma  produced  by  varicose  veins  tif  the  leg  vary  some- 
what in  diflFerent  cases.     In  a  general  way,  these  patients  suffer  from  a  sense 
of  weakness  in  the  limb,  of  fiillnesiis  and  distention,  the  muscle!^  l)ecoine  readily 
fnliginMl  nn  exertion,  and  jiain  is  a  enmirHin  syinptoiih     The  \n\in  may  be  in  the 
form  of  neuraUjioH,  frequently  referred  to  the  sciatic  nerve  and  its  distrihiitiiin, 
tti  addition  to  which  there  niay  be  suddpn  severe  cramphke  pains  in  tlie  miisch^s 
of  Hie  limli.     In  ditferrn!  eases  these  sym|>l<ans  may  be  entirely  abM*nt  or  m«»re 
[or  less  marked.     The  larger  tiie  nundier  a{  veins  affeeteil,  an<l  i^speeially  in  those 
frtsi's  in  whii'li  a  diflFust;^  enlargeineiit  of  the  niinnte  veins  m-enrs,  the  mnre  pro- 
nounced will  be  the  symptoms  and  the  disability.     Among  the  aecith^its  which 
may  happen  in  cases  of  varicose  veins  of  tlie  leg  are,  rujiture  of  a  vein,  or  the 
.  iic^idental  wounding  of  a  <lilated  vein.     The  hemorrhage  which  follows  varies 
in  amount  with  the  size  of  the  oj^iening  and  more  especially  with  the  treatment, 
I  or  want  of  treatment     Among  ignorant  individuals  it  often  happens  that  a 
ligature  is  plactnl  around  the  limb  between  the  rupture  and  the  trunk;  snch 
ligaturcH  are  not  applied  tiglitly  enough  to  shut  off  the  arterial  circulation;  as 
a  consequence,  very   rajud  or  even  dangerous  Ideeding  nmy  *x*cnr  from   the 
ruptured  vein.     I  have  seen  niunerous  instances  of  this  kind  in  the  hospitals 
where  tlie  *legree  of  au^^mia   |)rodiieed   was  serious.      Fatal  cases  of  bleeding 
I  from  this  cause  liave  lx*en  observed.     Tlie  bleeding  is,  of  course,  very  easily 
I  c<:in trolled  by  slight  pressure  over  tlie  point  of  rupture  or  by  the  application 
[of  a  pad  and  bandage  with  elevation  of  the  limb. 

When  llie  rupture  takes  jdace  subcutantHinsly  there  will  Im^  produced  a  more 
^  or  less  wides|)reatl   infiltration  of  the   subcutaneous  tissues   of   the   liiab   with 
bl«x)d.    The  signs  and  symptoms  will  be  swelling  of  the  extremity  !*nd  tbr  nrr^ur- 
rtMice  of  widespread  ofcliymosis. 

Phlebitis  and  Periplilebiti*. — Attacks  of  acute  inflammation  of  the  walls  of 

[raricrkse  veins  and  of  the  surrounding  subcutaneous  tissues,  which  may  rt^uiain 

l«»calized  fMitsidc  the  v^in,  i*r  1r^  uecnmjianied  by  throTidiosis  of  the  same*  are 

/frequent  acn^idents.     When  the  vein  is  superficially  plaec*d,  the  signs  and  symj*- 

Itoms  are  quite  marked.     The  vein  increases  in  size  and  becomes  hard.     It  is 

I  surrounded  by  a  more  or  less  extensive  area  of  infiltrated  snbcutan«*<jus  tissue, 

lover  which  the  skin  is  reddened.     There  is  tenderness  on  pressure,  as  well  as 

f  8|Mmtaneous  pain  along  the  (*ourse  of  the  vein.    Constitutional  symptoms — fever, 

priLstration,  leucocytosis,  etc. — ^will  be  more  or  less  marked  according  to  the 

character  and  extent  of  the  infection.     In  some  cases,  under  rest  and  suitable 

I  treatment  resolution  ^iccurs  with   or  without  thrombosis  of  the   affected   vein 

[and  possible  cure.     In  others  localized  abscesses  may  be  formed,  either  around 

the  vein  or  in  the  <'alil>f*r  of  tlie  vein  itself,  with  perforation  of  its  wall  and 

the  formation  of  a  sul>cutauer>us  abscess.     The  signs  and  s%'niptoms  of  such 

[tbi^ieeases  in  the  course  of  the  vein  are  the  usual  ones  of  abscess  in  other  situa- 

[tlons  and  need  no  special  description.    In  these  suppurative  cases  the  danglers  of 
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pyemia  and  septic  embolism  are  fairly  marked,  though  in  my  experience  tliev 
are  rare  accidents. 

Diagnosis  of  Varicose  Veins. — The  diagnosis  of  varicose  veins  of  the  leg  is 
usually  entirely  simple.  The  veins  are  visible  upon  inspection,  when  the  patient 
stands  erect    There  is  edema  of  the  ankle  and  over  the  lower  third  of  the  tibia. 

In  some  cases  it  may  happen  that  the  large  deep  veins  of  the  extremity  are 
notably  varicose,  while  the  superficial  veins  are  not  affected.  In  these  cases, 
however,  it  will  usually  be  found  that  groups  of  the  smaller  subcutaneous  veins 
notably  in  the  region  of  the  ankle,  are  varicose,  and  if,  under  such  conditi(»ns 
the  individual  complains  of  pain  in  the  limb,  of  a  sense  of  weakness  and  of 
cramplike  pains  in  the  muscles  of  the  thigh  at  night,  and  of  pain  in  the  course 
of  the  sciatic  nerve,  a  varicose  condition  of  the  deeper  veins  is  a  highly  prob- 
able diagnosis. 

ELEPHANTIASIS   OF   THE    LEG 

Obstruction  of  the  lymph  channels  of  the  lower  extremity  from  any  cause 
may  give  rise  to  the  condition  known  as  elephantiasis.  In  the  largest  propor- 
tion of  the  cases  the  disease  is  due  to  infection  with  filariasis,  as  described  in 
Vol.  II,  under  Elephantiasis  of  the  Scrotum  and  Penis.  A  certain  pro})or- 
tion  of  the  cases  are  due  to  obstruction  of  the  lymph  channels  from  other  causes, 
such  as  surgical  operations  w^hich  destroy  a  large  number  of  lymph  vessels,  the 
pressure  of  tumors,  chronic  inflammatory  conditions,  occasionally  intense  and 
often  repeated  venous  congestion  of  the  limb  from  any  cause,  and  in  rare  in- 
stances it  is  observed  as  a  congenital  condition.  Some  of  the  cases  seen  in  the 
United  States  are  due  to  filariasis,  others  are  due  to  some  of  the  causes  just 
mentioned.  In  others  the  condition  seems  to  be  rather  one  resembling  diffuiJc 
tumor  formation  than  anything  else — a  combination  of  fibroma,  lij>oma,  anJ 
lymphangioma.     Such  a  case  is  shown  in  Fig.  70,  page  242,  Vol.  I. 

The  diagnosis  of  the  parasitic  forms  may  sometimes  be  made  by  finding 
the  parasites  in  the  blood,  either  at  night  or  during  the  daytime,  according 
to  the  variety  of  filaria  causing  the  condition.  In  some  cases  of  multiph  in- 
fections the  adult  worms  have  been  found  in  the  discharge  from  a  lymph  p'stuh 
of  the  scrotum  or  lower  extremity,  in  the  fluid  of  hydrocele,  in  the  epididymis, 
the  si)ermatic  cord,  the  inguinal  and  other  lymph  nodes,  etc. 

Tlie  signs  and  symptoms  of  the  disease  from  whatever  cause  are  cliaracter- 
istic.  There  is  a  slowly  developed  enormous  hypertrophy,  affecting  especialk 
the  skin  and  subcutaneous  tissues.  The  limb  becomes  at  first  swollen,  the  skin 
and  subcutaneous  tissues  gradually  become  more  and  more  thickened.  As 
time  goes  on  the  limb  becomes  greatly  deformed ;  massive,  irregularly  shape<l 
tumors  are  produced  in  addition  to  the  general  enlargement  of  the  limb.  The 
surface  of  the  skin  becomes  roughened,  horny,  and  thrown  into  folds.  In  the 
creases  between  these  folds  dirt  and  the  secretions  of  the  skin  collect  and 
undergo  decomposition,  producing  excoriations,  eruptions,  inflammations  and 
ulcerations.     The  individual  suffers  greatly  from  itching  and  often  from  pain 
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referred  to  the  areas  of  distribution  of  semitivc  nerves  compressed  by  the  newly 
formed  tibroiis  tissue.  The  putrid  discharges  from  the  crevices  and  idcerated 
giirfaces  give  off  a  horrible^  stinking  odor,  so  that  the  patient  may  become  an 
object  of  disgust  to  himself  as  well  as  to  others*  As  time  goes  on,  attacks  of 
erysi|*elatous  inflanimation  are  eounuon,  and  these  lead  to  an  increase  of  the 
swelling  and  U*  an  added  production  of  fibrous  tissue.  The  limb  may  Weomo 
go  increased  in  size  that  locomotion  is  very  difficidt.  Partly  as  the  result  of 
deficient  nutrition  and  partly  from  want  of  use,  the  muscles  of  the  limb  and 
even  the  bones  undergo  a  high  grade  of  atrophy,  A  complicating  synovitis  in 
the  knee-  and  ankle-joint  may  occur.  The  progress  of  the  disease  is  apt  to  be 
marked  by  intermissions  in  many  cases.  In  the  parasitic  eases  the  onset  may 
l>e  quite  acute.  The  patient  may  be  taken  severely  ill  with  rigors,  fever,  and 
prostration,  and  the  lesion  in  t!ie  extremity  may  more  or  less  resemble  an  acute 
cellulitis  complicated  by  lymplumgitis.  The  process,  however,  does  not  end 
in  suppuration,  and  after  a  few  days  the  acute  attack  subsides,  leaving  iK^hind 
a  more  or  less  circumscribed  or  diffuse  mass  of  indnratinn.  Other  attacks  of 
a  similar  character  follow  at  irregular  intervals,  each  one  resulting  in  an 
increase  in  the  size  of  the  Tnub,  and  such  attacks  nuw  Iw  se|uirated  by  a  peri*Kl 
q{  weeks  or  months,  during  which  the  progress  of  the  disease  coujes  to  a  stand- 
ill.  Beginning  in  the  parasitic  cases,  nsnally  betw^een  the  fifteenth  and 
thirtieth  year  of  life,  many  years  may  elapse  l^efore  the  condition  reaches  its 
height.  Patients  may  live,  with  a  progressive  increase  in  the  size  of  the  limb, 
for  five,  ten,  fifteen  years  or  more.  The  disease  may  Ije  unilateral  or  bilateral. 
The  only  difficulty  in  diagnosis  lies  between  the  parasitic  and  the  nonparasitic 
fonns,  and  it  is  to  lie  nuide  from  the  data  already  given. 

The  only  treatment  which  affords  even  a  palliation  of  the  condition  is  the 
operative  removal  of  thick  wedges  of  skin  and  subcutaneous  tissue,  the  long 
axis  of  the  wedgp  being  diriM-led  transversely  across  the  liiul)  rather  than  in  its 
lengtlu  Amputation  has  tieen  done  in  a  few  easels  where  the  limb  became  so 
large  that  locomotion  was  impossible.  Ligation  of  the  femoral  artery  has  been 
tried,  but  is  not  worthy  of  serious  consideration,  since  gangrene  of  the  limb 
has  followed  in  certain  cases  and  in  others  the  h>cal  conditions  have  scarcely 
been  improved.    Tlie  progni>sis  as  to  cure  of  elephantiasis  is  unfavorable. 


ANEURISMS    OF   THE    ARTERIES    OF    THE    LEG 

Aneurisms  of  the  anterior  and  posterior  tibial  arteries  are  relatively  rare. 
The  largest  proportion  of  them  are  of  traumatic  origin  and  they  rK'cur  with 
about  equal  fre<juency  in  the  anterior  or  pf>sterior  tibials,  less  often  in  the 
smaller  arterial  branches  nf  tlte  leg.  The  traniuatic  cases  follow  fractures 
of  the  iKines  of  the  leg,  either  siiujde  fractures  or  thc»sp  which  are  Cfmipouufl 
by  rlireel  violence,  such  as  run-over  accidents  or  gunshot  wounds.  In  the  trau- 
nuttie  eases  with  the  iiumcnliate  prn4lnction  of  an  arterial  hematon»a,  a  deep- 
seated  tumor  will  be  formed  quite  rapidly  and  will  give  the  signs  of  traumatic 


564  DISEASES   OF   THE  LEG 

aneurism  as  in  other  situations.  Owing  to  the  deep  position,  however,  of  these 
vessels,  it  will  often  happen  that  the  signs  of  aneurism  wall  l)e  obscureil,  ami 
if  the  blood  constituting  the  tumor  has  largely  undergone  coagulation,  a  murmur 
may  be  absent.  After  the  aneurism  has  reached  a  certain  size  it  will  usually 
pulsate  and  pressure  upon  the  femoral  arterj'  in  the  groin  will  cause  the  pulsa- 
tion to  ceas(\  In  many  instances  the  pressure  \i\yoii  the  veins  of  the  limb  will 
give  rise  to  obstruction  in  the  venous  circulation  and  marked  swelling,  even 
to  gangrene  of  the  foot.  Pressure  upon  the  ner\'es  will  cause  pain,  paresthesia*, 
and  sometimes  disturbance  of  motor  function  in  the  muscles.  Aneurisms  of  the 
tibial  vessels  have  bwn  mistaken  for  al>scesses  and  for  sarcomata.  As  a  compli- 
cation of  fracture  of  the  bones  of  the  leg,  rupture  of  the  tibial  vessels  or  the 
peroneal  has  Invn  recorded  in  a  fairly  large  number  of  cases.  Stimson  ^  states 
that  he  has  "'  seen  hemorrhage  oc*cur  from  the  anterior  tibial  on  the  eighth  day 
after  fracture  by  direct  violence  without  displacement;  the  rupture  w-as  one 
and  a  quarter  incluss  above  the  fracture  and  was  evidently  due  to  bruising  of 
the  artery  by  the  wheel  which  caused  the  fracture."  If  the  wall  of  the  vessel 
is  only  mo<lerately  bruisc»d,  the  development  of  the  aneurism  may  be  delayed, 
here  as  elsewhere,  for  many  days  or  weeks.  The  treatment  of  these  traumatic 
aneurisms  is  exposure  of  the  sac,  evacuation  of  the  clots,  and  ligation  of  both 
ends  of  the  affected  vessel.  If  a  sac  has  formed  with  definite  boundaries,  it 
may  be  extirpated. 

ACUTE    OSTEOMYELITIS    OF    THE    BONES    OF    THE    LEG 

The  fibia  is,  of  all  the  bones  in  the  body,  the  most  frequent  seat  of  acute 
8upj)urative  osteomyelitis,  being  affected  in  about  two  fifths  of  all  cases.  The 
original  focus  of  infection  is  usually  in  the  sjxmg^'  tissue  near  one  or  other  of 
the  extremities  of  the  shaft  of  the  bone,  whence  the  infection  spreads  to  the 
medulla  up  or  down  the  shaft.  Secondary  involvement  of  the  epiphyseal  car- 
tilages is  not  rare  and  spontaneous  fracture  nuiy  occur.  The  knee-  and  ankk»- 
joints  may  become  the  seat  of  a  serous,  sero-purulent,  or  purulent  inflammation. 
The  mienMirgauisms  producing  this  disease  are  here,  as  elsewhere,  most  com- 
monly the  Stapliyloeoecns  pyogenes  aureus,  and  yet  a  number  of  other  organisms 
may  l>e  resjxmsihle  for  the  condition.  Thus  the  Bacillus  typhosus  during 
convalescence  from  typhoid  fever  not  infrequently  invades  the  l)ones.  The 
pneumocoeeiis  may  also  cause  osteomyelitis  as  may  Bacillus  coli  and  other  forms. 
Jn  the  eas(»s  ])rodiiee(l  by  Staphylococcus  pyogenes  aureus  the  course  of  the 
disease  is  aj)t  to  be  more  acute  and  stormy  and  will  lead  more  often  to  a  rapidly 
fatal  septieo-j)yemia  than  wlu^n  the  bone  is  invaded  by  the  other  forms  men- 
tioned. Tli(»  Bacillus  tyj)hosus  esj)ecially  is  apt  to  j)roduce  a  subacute  osteo- 
myelitis, and  yet  such  is  not  always  the  case,  notably  if  the  typhoid  bacillus 
is  associated  with  other  strictly  ])yogenic  forms.  The  so-called  periosilfis 
(ilhiunhiosii  and  sr/crosinf/  (tsfconii/elifis,  though  both  of  them  rather  rare,  are 

»  L.  A.  Stimson,  loc.  cit.,  p.  384,  19:)7. 
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KHire  oflun  olKserved  in  the  tibia  tliaii  in  otlier  boiiej^,      (For  a  defiLTiiitiMii  <if 
tliese  I'fiinliUous  see  Vol.  Ij  juigu  l>!(n) 

The  general  signs  and  ayraptoms  of  acute  purulent  osteoniye litis  of  the 
long  bones  have  been  repeatedly  deseribed  in  other  parts  of  this  book,  and  for 
them  the  render  is  espeeially  referred!  to  the  s^^etion  an 
acute  osteouiyelitis  in  Vul.  L  Tlie  libiu  lying  su]M'rlieiiil 
thrcMighout  its  whole  extent,  i>erniit9  an  early  reet>guiti"»n 
of  I  he  IfM^al  distiirhimei's.  Tlie  bn-al  signs  a  ml  syui]itom8 
of  the  disease  are  here  (!eveh»ped  early  and  are  well 
marked.  To  recapitulate  theiii  briefly,  they  are;  Agoniz- 
ing, boring,  tearing  pain  referred  to  the  leg  with  extreme 
|(x*al  tenderness  most  ujurked  nvcr  the  origin  of  the 
process.  Interference  with  the  venons  circulation  catis^es 
swelling  of  the  liudi  and  sometimes  dilatation  of  tlie 
snpertieial  vcini*.  There  is  total  loss  of  function  iii  the 
extretiiify,  A  localized  swelling  of  the  Ikjuc  occurs 
Avhen  the  periosteniu  is  invaded,  and  tliis  will  be  more  or 
less  circumserilM'd,  or  may  ocrnpy  uearlv  the  whole  lengMi 
of  the  shaft,  according  to  tlie  extent  of  tlie  process  in  the 
|j*»ne.  After  iuvas^ion  of  the  periosteum »  swelling  of  tljc 
soft  parts  oc'cnrs  and  the  skin  and  snbentaneous  tissues 
overlying  the  front  of  the  tibia  become  edematous  and 
pit  U|>on  prc?s;sure.  Invasion  of  tlie  overlying  soft  parts 
18  attended  hy  greater  swelling  and  by  a  dusky  or  bluish 
disRHihiratiim  of  the  skin. 

The  iuflam!uatc»ry  inultration  of  the  soft  parts  will 
also  vary  in  extent  m-conling  to  whether  tlie  pnK-ess  is 
confined  to  some  jjartir^ular  ]iart  of  the  bone  or  extends 
throughont  the  entire  shaft.  In  the  latter  group  of  cas<*s 
tlie  swelling  will  involve  the  foot,  the  leg,  and  exteutl 
alnive  the  knee-joint.  In  these  cases  also  dilatation  of  the 
snlK'utaneous  veins  is  particularly  mark*^d,  Tlie  only 
condition  with  which  tlie  disease  at  this  stage  is  likely  to 
be  ermfounded  is  a  phlegmonous  inflanunation  of  the  soft     Fio. 234,— Osthomteijti8 

.         J.    .1       t.      ,  ]    *  ,  ,1  I  or   THE    Tihia;    Total 

parts  of  the  Inub,  and  ni  such  castas  iJie  surgf<*n  wlien 
making  his  inei>i«ins  will  ineist'  tin*  jM^ritisttnnu.  Aceord- 
hig  to  the  stage  of  the  process,  this  membrane  will  1m.» 
found  elevatiMl  from  the  bone  by  the  bbMnly,  purulent 
exudate,  or  at  an  earlier  j>eri*Ml  it  may  be  merely  thick- 
ened, velvety,  and  easily  separable  from  the  b^iiie.  The 
earlier  the  o{>eration  is  done,  and  the  more  thoroughly 
the  infected  medulla  and  cancellous  tissue  are  removed 
and  the  more  |M?rfiH»fly  the  interior  of  the  shaft  is  lai<l 
open  and  cleaned  out,  the  less  extensive  will  l»e  the  sub- 


or    THE 

NeCIH-***IS  or  THE  t>IA- 
PIIY?*IH  OF  THE  Bf»NE; 
AS  IxVOLnCKUSi  HAS 
F<»RMED         CkmrLETfcLY 

Lnclohino  the  Seques- 
TRFW.  Clfjaca?  exist  hi?re 
ami  itu're  through  which 
the  Decrcjtic  flhaft  b  vbi* 
bLe.  (Aiiatofxiical  Lab- 
oratory of  the  Colleg]e 
Lif  PhyHicians  and  Sur- 
giH?nj<i,  Ctflurtibia  Uni- 
vt'r»tty,  MedicTal  Depart- 
tneiit.) 


566  DISEASES   OF   THE   LEG 

sequent  necroeis  and  the  greater  the  extent  to  which  the  periostoiim  will  n^ 
apply  itself  to  the  shaft.  A  certain  amount  of  necrosis  is,  however,  to  1^* 
expected  in  all  cases.  The  sequestra  w^ill  vary  in  size  from  one  or  more  su- 
perficial thin  scales  of  bone  to  almost  the  entire  shaft,  in  severe  or  neglected 
cases.  In  the  f(»rmer  instance,  though  healing  is  usually  delayed  for  many 
months,  the  ultimate  functional  result  is  g(X)d.  In  a  certain  proix>rtion  of 
cases,  however,  there  remain  l)ehind  larger  or  smaller  foci  of  chronic  infec- 
tion, consisting  of  single  or  multiple  areas  of  purulent  infiltration  of  sjK»iury 
bone,  which  come  to  be  occupied  later  by  small  irregularly  shaped  sequestra. 
This  condition  may  endure,  with  intermissions,  throughout  many  years,  and 
these  patients  will  come  back  from  time  to  time  with  a  history  of  a  tender 
point  over  some  portion  of  the  tibia,  pain  (worse  at  nifi:ht),  and  in  some  in- 
stances a  mild  degree  of  chronic  sepsis.  In  some  cases,  when  the  entire  shaft, 
or  a  large  portion  of  the  shaft,  lx»comes  necrotic,  it  will  be  surrounded  by  a 
large  involucrum  Df  new  bone  with  cloaca?  here  and  there,  leading  to  sinuses 
in  the  overlying  soft  parts.  Such  patients,  if  neglected,  may  die  of  chronic 
sepsis  with  amyloid  degeneration  of  the  abdominal  organs.  In  some,  the  pn>- 
duction  of  the  involucrum  of  new  lx)ne  will  be  imi^^rfect,  so  that,  upon  remov- 
ing the  sequestrum,  a  spontaneous  fracture  of  the  shaft  occurs,  or,  in  other 
cases,  the  involucrum  itself  will  become  the  seat  of  a  subacute  or  chronic  ostein 
myelitis.  In  these,  a  large  iX)rtion  of  the  shaft  may  be  lost.  In  a  case  of  this 
kind  operated  upon  by  Dr.  Charles  McBumey  in  Bellevue  Hospital  in  1886, 
a  good  functional  result  was  obtained  by  cutting  a  depression  in  the  head  of 
the  tibia  and  transplanting  into  it  the  freshened  upper  end  of  the  fibula.  The 
fibula  in  the  course  of  a  year  greatly  increased  in  size,  and  the  patient,  a  boy 
of  six  or  seven,  was  able  to  walk  u^^on  it  with  only  a  moderate  limp  an<l  with 
very  little  discomfort. 

In  some  of  these  cases,  notably  if  not  ojx'rated  upon  early,  retraction  of  the 
soft  parts  occurs  after  incision,  leaving  exjxised  a  large  j)ortion  of  the  sub- 
cutaneous surface  of  the  tibia,  which  l)ecomes  the  seat  of  a  chronic,  more  or  les3 
sui)erficial,  osteitis  with  small  circumscribed  foci  of  chronic  suppuration  in  the 
deeper  portions  of  the  shaft.  Such  cases  are  very  hard  to  heal,  and  repeated 
operations  of  a  plastic  character,  combined  sometimes  with  skin  grafting  and 
other  devices  carried  out  through  a  series  of  years,  may  be  necessary  before 
healing  takes  place.  One  sees  other  cases  occasionally  in  the  hospitals  of  Xew 
York  who  have  recurring  attacks  of  circumscribed  subacute  osteitis,  extending 
over  a  period  of  many  years  and  who  are  never  com])letely  cured. 

The  fibula  is  less  often  the  seat  of  acute  osteomyelitis  than  the  tibia,  yet  the 
former  is  not  very  rarely  affected.  Thus,  in  the  statistics  of  Bruns's  clinic,  the 
tibia  was  involved  in  42.16  |ier  cent  and  the  fibula  in  3.10  per  cent  of  all  cases 
of  acute  osteomyelitis. 

Among  the  complicaiionfi  of  acute  osteomyelitis  of  the  tibia  are,  as  elsewhere 
described,  synovitis  of  the  knee-  or  ankle-joint,  either  serous  or  purulent.  The 
signs  of  effusion  into  the  joint  will  be  present.      Invasion  of  the  epiphyseal 
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[cartilage  may  cause  spontaneous  fracture  either  of  the  tibia  or  of  the  fily\ik.  In 
these  cases  imion  niay  finidly  occur  with  inure  r»r  less  distiirbainH*  in  the  suh- 
I  &e<jn€'nt  growth  of  the  hone^  or  the  epiplivi^cal  cartilage  may  he  destroyed  and 
I  the  diaphysis  may  fail  to  unite  with  the  e]nphysi8  abrive.  In  this  la^t  group 
the  attpinpt  may  lie  suhsnjuently  Tiiafle  to  procure  nnimi  hy  frt\sli{*nin^  the  ends 
of  tlic  t^pijihysis  arul  diaphysis,  rt^si>ectivc|y,  and  irmtiohilizin^  ihv  limb  in  ibe 
liest  allaTuable  |MMili(m. 

As  elsewliere  c!i*scrilwMl,  <*asrs  of  sirnAci'TK  f)STKoMYKtJTts  of  the  tibia  are 

I  not  very  rare.  Such  may  le  due  to  ordinary  pyogenic  infwtinn,  or  iH-ciir  as  a 
coin  plication  of  typlioid  fever,  or  other  infet*tious  diaeaseB.  I  have  obi^jerved 
Bcveral  such  cases  complicating  pueri)t*ra]  sepsis  of  moderate  severity.  In  the 
subacute  cases  the  general  and  Im^al  signs  and  synjptoms  are  far  less  stormy. 
There  will  be,  foUowing  souic  acute  infections  generalized  process,  or  without 
©nch  a  history,  moderate  pain  referred  to  some  portion  of  t!ie  tibia,  followed  hy 
jx^riosteal  thi*'kening  and  a  more  or  less  shar])Iy  circuniscrihed  fusifurm  enlarge- 
luent  of  the  Imiuc.  Tlie  signs  of  general  iiifection  in  these  cases  may  be  very 
slight  Fev'er  may  be  trifling  in  amomit  or  iibsent,  the  pulse-rate  may  be  normal. 
LenoT^cytosis  may  lie  so  slight  as  not  to  be  in  any  wise  distinctive.  These  pa- 
tients, however,  are  nearly  always  anemic,  pale,  and  somewhat  emaciated. 
They  never  completely  recover  from  the  original  infectious  disease  through 
which  they  have  passe<K  Owing  to  the  ahs4"nce  of  acute  symptonjs,  these  cases 
may  l>e  mistaken  for  tulwrculosis.  This  will  \ni  more  likely  to  haj^]>en  when 
the  focus  of  inftH^tion  is  situated  near  either  extremity  of  the  shaft.  l/jHtn 
K operation  the  appearance  of  the  pus,  the  presence  of  an  actual  setpiestrum,  rare 
^  in  tul>ercu]nsis,  an<l  the  bacteriological  examination  of  the  exudate,  will  estah- 
I      lisih  the  diagnosis. 

H         Following  osteomyelitis  of  the  tibia,  more  or  less  marked  disturbances  in 

the  griiwtb  of  the*  bone  nmy  result  with  ihc  jimductirtn  n{  defnmiity.      If  the 

epiphyseal  cartilage  is  destroyed  the  bone  wilt  k*  shortened  and  the  luimunt  of 

such  shortening  will  depend  largely  U[Km  the  j>eriod  of  growth  at  whirdi  the 

dei«itruction  occurred.     If  the  shortening  of  the  tibia  is  marked,  a  defnrmity  of 

tiie  frwit  and  ankle  will  (x*cur  in  the  nature  of  a  tali]x>s  varus.     In  otiier  cases 

the  epiphysc^al  cartilage  is  not  destroyedj  but  irritate<l  merely.      In  these  an 

Kovergrowth  of  the  tii*ia  may  «xTur  with  the  production  of  a  more  or  less  marked 

HTalgug.     In  Vwith  of  these  tyiies  the  articulation  of  the  tihula  with  the  astragalus 

Hiis  mort^!  or  less  deranged.      If  the  tibia   uiidergi»es  an   mergrowth,   the   tibnla 

^B^gging  l)ehind,  a  more  or  less  complete  dislfx*atiou  of  the  lower  end  of  the  bimL* 

^ may  <x^cur.     <Sch>  also  DislrM^ations  of  the  Fibula.)     If  the  tibia  fails  to  grow 

to  its  normal  lengtli,  a  more  or  less  marked  c<jm|)ensatory  curve  apjM^ars  in  the 

tiliuhi. 

In  regard  tu  the  ockrativk  imjicattonh  in  acute  osteomyelitis  of  the  tibia, 

may  \\e  said  that  the  i^arlirr  and  more  tinoplctely  the  styptic  f«Knii<.  is  laid  ojx*u 

iiid  removed,  the  better  the  chances  nf  iht*  patient's  survival  and  the  bcitt*r  the 

^•al  results.     As  to  tlie  method  of  o|>erating  in  the  later  stages  of  the  disease 
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for  the  removal  of  sequestra,  acme  surgeons  prefer  to  operate  very  early  before 
the  dead  bone  has  separated  ( Cashing),  believing  that  better  results  are  thus 
obtain(»d.  Otlier  surgeons  l)elieve  in  waiting  until  the  dead  bone  has  separate*! 
and  then  removing  it  by  chiseling  away  the  overlying  involucnim.  The  removal 
of  the  sequestra  should  be  followed  by  curettage  of  all  foci  of  infection. 

TUBERCULOSIS  OF  THE  BONES  OF  THE  LEG 

TulKTculosis  of  the  tibia  (xvurs  for  the  most  ))art  as  a  l(K*aliz(Ml  enibolisin 
situated  in  the  uj)ix*r  or  lower  epiphysis  of  the  bone.  The  former  situation  is 
the  more  (*omm<m.  Such  localized  tuberculous  areas  in  the  cancellous  tissue 
run  the  course  of  tul)erculosis  of  lx)ne,  elsewhere  descrilied.  Those  situated  iu 
the  head  of  the  tibia,  the  most  frequent  site,  may  eventually  perforate  into  the 
knoe-joint,  causing  tulx?rculous  arthritis.  In  a  certain  proportion  of  cases,  how- 
ever, the  soft  parts  arc  ])erforated  outside  the  joint,  with  the  production  of  a 
tuborcuh)us  ])criostitis,  a  tulwrculous  cold  abscess,  etc.,  and  the  same  is  true 
of  tulxirculous  f(K*i  iu  the  lower  end  of  the  bone.  The  early  recognition  of  these 
conditions  is  highly  imi)ortant  for  the  individual.  If  oi)erated  u^xm  before  the 
kui^e-  or  ankle-joints  are  invaded,  resixK*tively,  a  cure  is  probable  with  preserva- 
tion of  the  joint.  If  ojK^ration  is  delayed  until  the  joint  is  affected  the  condi- 
tir»n,  of  cours(»,  l)ecomes  far  more  serious.  The  difficulty  in  arriving  at  an  earlv 
diagnosis  iu  these  cases  dejxnids  largely  upui  the  fact  that  the  early  symjitouis, 
as  they  occur  in  children,  are  not  very  marked.  A  moderate  dull  pain  referred 
to  (me  or  other  ccmdyle  of  the  tibia,  or  a  similar  pain  referred  to  the  lower  end 
of  the  bone  with  slight  tenderness  \\\X}n  pressure,  may  be  all  the  symptoms 
attracting  the  attention  of  the  parents  of  such  children,  and  even  intelligent 
]K'()ple  are  apt  to  lull  themselves  into  a  sense  of  false  security  by  assuring  them- 
selves that  th(»  moderate  pain  and  sliirht  limp  belong  in  the  category  of  so-callc^l 
**  growing  i)ains."  In  <»ertain  cases  the  X-rays  afford  a  valuable  aid  in  the 
diagnosis.  Can^fnlly  taken  ])icture8  will  sometimes  show  a  more  or  less  sharj)ly 
circumscribed  area  in  the  u]>jx»r  or  lower  end  of  the  tibia,  respectively,  which 
throws  a  lighter  shadow  than  the  rest  of  the  bone.  If  jJates  \vith  such  char- 
acteristics can  be  obtained  on  several  occ*asions,  and  if,  in  addition,  there  is 
moderate*  localized  ])ain  and  tenderness,  and  es])ecially  if  periosteal  thickening 
exists  causing  apparent  circumscrilK»d  enlargement  of  the  epiphysis,  an  ex- 
])loratorv  opera! i(m  is  indicated.  The  develojmient  of  a  cold  abscess  following 
the  invasion  oi  the  })eriosteum,  its  jwrforation  and  infection  of  the  overly- 
ing soft  i)arts,  renders  the  diagnosis  of  a  tuberculous  infection  of  the  epiphysis 
(|uitc  certain.  If,  fortunately,  the  focus  is  so  situated  that  this  result  occurs, 
diagn(>sis  and  operative  cure  are  quite  possible-  In  the  less  favorable  cases 
the  focus  perforates  into  the  knee-  or  ankle-joints  with  the  results  elsewhere 
(leseril)ed.  Sec(Mi(larv  invasion  of  the  tibia  from  tuberculosis  of  the  knee-  or 
ankle-joints  is  also  p<>ssil)Ie.  The  signs  and  symptoms  are  those  of  tuberculous 
arthritis, 
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Tnbercolosis  of  the  Shaft  of  the  Tibia. — Tuberculosis  of  the  shafts  of  the  long 
bones  is,  as  elsewhere  stated,  a  far  rarer  lesion  than  tuberculosis  of  the  epiphyses. 
It  may,  nevertheless,  occur  in  several  forms.  The  tuberculosis  of  the  shaft  may 
be  secondary  to  a  primary  tuberculosis  of  the  epiphysis.  One  observes  this  condi- 
tion not  infrcijuently  when  operating  upon  bad  cases  of  tubc^rculosis  of  the 
knee-joint.  In  addition  to  a  tul)erculous  panarthritis  of  the  knee,  one  discovers 
a  fcK'us  of  infection  in  one  or  other  condyle  of  the  feuiur,  and  ui)on  further 
examination  the  i)rocess  is  found  to  extend  a  variable  distance  up  the  shaft.  I 
have  seen  such  cases  in  wdiich  the  shaft  and  medulla  of  the  femur  had  become 
tul)erculous  for  a  distance  of  six  inches  or  more  above  the  condyles.  Such  cases 
are  rather  unfavorable  for  permanent  cure  even  by  resection,  and  frequently 
will  require  amputation  of  the  thigh.  In  other  and  rarer  instances  small  foci 
of  tul)erculosis  form  in  the  shaft  of  the  tibia,  usually  near  its  junction  with  the 
epiphysis.  In  these  the  process  may  remain  localized  with  the  production  of  a 
tuberculous  jx3riostitis  and  cold  abscess,  or  it  may  secondarily  invade  the  epiph- 
ysis, or,  on  the  other  hand,  become  gtmeralized,  involving  the  entire  medullary 
cavity  and  diaphysis  of  the  l)one.  Such  cases  are,  howTver,  rare.  I  recall  but 
one  in  which  the  entire  shaft  of  the  tibia  was  the  seat  of  tuberculous  infiltration. 
The  diagnosis  of  these  various  conditions  is  to  be  made  from  the  signs  and 
symptoms  elsewhere  given  of  tuberculosis  of  bone,  though  often  a  differentiation 
from  subacute  or  chronic  osteitis  of  pyogenic  origin  will  not  be  made  until  the 
tiuie  of  operation.  The  X-rays  may  he  of  some  assistance  in  this  group  of  cases, 
although,  as  a  rule,  before  the  amount  of  bony  destruction  has  l)ecome  so  marked 
as  to  permit  of  a  jirobable  diagnosis  by  this  means,  the  soft  parts  overlying  the 
bone  will  have  been  infected  and  a  cold  abscess  or  abscesses  will  have  formed. 

SYPHILIS   OF   THE    BONES   OF   THE    LEG 

Hoth  hereditary  and  acquired  syphilis  ])roduce  lesions  of  the  tibia  and  fibula 
w-ith  great  fre(]uency.  In  the  acquired  form  of  the  disease  the  tibia  is  of  all 
the  long  hones  the  most  fretjuently  affected.  The  bony  lesions  occur  in  several 
types.  They  belong  to  the  later  rather  than  to  the  early  stages  of  the  disease 
in  the  acquired  cases.  Most  commonly  the  lesion  consists  of  a  gummatous 
l)eriostitis  of  the  shin-bone.  The  foci  are  often  symmetrical  on  both  sides  of 
the  body,  and  the  bony  changes  produced  are  one  of  the  most  characteristic 
diagnostic  signs  of  the  disease  observable  during  the  lifetime  of  the  patient, 
although  the  local  lesion  is  cured.  The  periostitis  occurs  most  often  upon  the 
subcutaneous  surface  of  the  tibia  and  along  its  sharp  bony  crest.  The  lesions 
are  diffuse  or  circumscril)ed,  and  in  the  latter  case  often  multiple.  Somewhat 
rounded,  tender,  hard,  painful  elevations  slowly  form  upon  the  surface  of  the 
l)one,  and  as  time  goes  on,  aftcT  weeks  or  months,  they  form  rather  prominent, 
in  some  cases  almost  hemis])horical,  lumps  causing  a  distinct  elevation  of  the 
skin.  The  lesion  is  here,  as  elsewhere,  ])artly  a  destructive  and  partly  a  produe- 
tlTO  Wit     The  aiqrface  of  the  bone  at  the  base  of  the  nodule  is  more  or  leas 
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for  the  removal  of  sequestra,  some  surgeons  prefer  to  operate  very  earlv  before 
the  dead  bone  has  separated  (Cushing),  believing  that  better  results  are  thu3 
obtained.  Other  surgeons  l)elieve  in  waiting  until  the  dead  bone  has  separate! 
and  then  removing  it  by  chiseling  away  the  overlying  involucnim.  The  removal 
of  the  sequestra  should  be  followed  by  curettage  of  all  foci  of  infection. 

TUBERCULOSIS  OF  THE  BONES  OF  THE  LEG 

Tubenuilosis  of  the  tibia  occurs  for  the  most  part  as  a  loiralized  einlwlisiii 
situated  in  the  U])ix»r  or  lower  epiphysis  of  the  lK)ne.  The  former  situation  is 
the  more  comm<m.  Such  localized  tul)erculous  areas  in  the  cancellous  tissue 
run  the  course  of  tul)erculosis  of  bone,  elsewhere  described.  Those  situated  in 
the  head  of  the  tibia,  the  most  frequent  site,  may  eventually  perforate  into  the 
knee-joint,  causing  tul)erculous  arthritis.  In  a  certain  proportion  of  cases,  how- 
ever, the  soft  parts  are  i)erforated  outside  the  joint,  with  the  proiluction  of  a 
tuberculous  jx?riostitis,  a  tuberculous  cold  abscess,  etc.,  and  the  same  is  true 
of  tuberculous  f(X*i  in  the  lower  end  of  the  bone.  The  early  recognition  of  these 
couditions  is  highly  imi>ortant  for  the  individual.  If  operated  upon  before  the 
kne(»-  or  ankle-joints  are  invaded,  resjx?ctively,  a  cure  is  probable  with  preser\'a- 
tion  of  the  joint.  If  ojx^ration  is  delayed  until  the  joint  is  affected  the  condi- 
tion, of  course^,  l)econies  far  more  serious.  The  difficulty  in  arriving  at  an  early 
diagnosis  in  these  easels  dejx^nds  krgely  ujKm  the  fact  that  the  early  synijitoui^ 
as  they  occur  in  children,  are  not  very  marked.  A  moderate  dull  pain  referre<l 
to  one  or  other  condyle  of  the  tibia,  or  a  similar  pain  referred  to  the  lower  end 
of  the  bone  with  slight  tenderness  uiK)n  pressure,  may  be  all  the  syni])toiiis 
attracting  the  attention  of  the  parents  of  such  children,  and  even  intelligent 
]H'0|)le  are  aj)t  to  lull  themselves  into  a  sense  of  false  security  by  assuring  them- 
selves that  the  moderate  pain  and  slight  limp  belong  in  the  category  of  so-caIleil 
*'  growing  jmins/'  In  certain  cases  the  X-rays  afford  a  valuable  aid  in  tlie 
diagnosis.  Carefully  taken  i)ictures  w-ill  sometimes  show  a  more  or  less  sharplv 
eireumscril>ed  area  in  the  up]x»r  or  lower  end  of  the  tibia,  respectively,  which 
throws  a  lighter  shadow  than  the  rest  of  the  bone.  If  plates  with  such  char- 
acteristics can  ho  obtained  on  several  occasions,  and  if,  in  addition,  there  is 
moderate  lrK*alized  pain  and  tenderness,  and  esj)ecially  if  periosteal  thickening 
exists  causing  ajiparent  circumscril)ed  enlargement  of  the  epiphysis,  an  ex- 
])l()ratorv  o|)(Tation  is  indicated.  The  developuient  of  a  cold  absc^ess  following 
the  invasion  of  the  })eriosteum,  its  perforation  and  infection  of  the  overly- 
ing soft  ])arts,  renders  the  diagnosis  of  a  tul)erculous  infection  of  the  epiphysis 
(piite  certain.  If,  fortunately,  the  focnis  is  so  situated  that  this  result  occurs, 
diagnosis  and  operative  cure  are  quite  possible.  In  the  less  favorable  easels 
th(»  focus  perforates  into  the  knee-  or  ankle-joints  with  the  results  elsewhere 
described.  Seeondary  invasion  of  the  tibia  froui  tuberculosis  of  the  knee-  or 
ankle-j(>iuts  is  also  possible.  The  signs  and  syuiptoins  are  those  of  tulK»rculoiis 
arthritis. 
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Tuberculosis  of  the  Shaft  of  the  Tibia. — ^TiiberciUosis  of  the  elinfU  of  the  long 
Wies  iti,  asi  ciseivhere  statcfl,  a  far  rarer  lesion  i!mn  lulu*  renins  is  of  the  eiiiphyses. 
It  inaj,  nevertheless,  oeeiir  in  scn^eral  forius.  The  tuberculosis  of  the  shaft  may 
be  secondary  to  a  primary  tnltereiilosis  of  the  epiphysis.  One  oljservea  this  condi- 
tion not  infre<jnent|v  when  opmitin^  ii|wiu  Iwid  cases  of  tuWrculosis  of  the 
knee-joint-  In  udtljtioij  to  a  (id>ereuIonB  jiiiriHrlliritis  of  the  knee,  one  discovers 
a  fiieus  4if  iiife'elicm  in  one  or  4rtlier  condyle  i*f  the  femur,  and  upon  fur»her 
examination  the  pr<N?ess  is  found  to  extend  a  variahle  dislanee  up  the  shaft,  I 
have  seen  such  eases  in  wliieh  the  shaft  and  ruedulla  uf  the  femur  had  l»eeoTne 
tnberculous  fur  a  distant  of  six  inches  or  more  nhove  the  condyles.  Such  cases 
are  rather  imfavonddc^  fnr  )Kn'manent  cure  even  hy  resection,  and  frequently 
will  retpiire  iimputation  of  the  tlii^h.  In  oIIht  and  rarc-r  instances  small  foci 
of  tuk*rcu]osis  form  in  the  sliaft  of  the  tibia,  nsnally  near  its  junetion  with  the 
epiphysis.  In  these  the  process  may  reuiain  hicalized  with  tlie  production  of  a 
tulxTculoiis  jK'riostitis  and  cold  al»scess,  or  it  uuiy  secondarily  invade  the  epipli- 
ysis,  or,  *ui  the  otiier  hand,  I^'conie  ^meralisieii,  involving  the  entire  nu*dullary 
cavity  and  diapliysis  of  the  iNine,  Smdi  eases  are,  however,  rare.  I  rwall  l»ut 
one  in  which  the  entire  shaft  of  tlie  tibia  was  the  seat  of  tuliennilous  infiltration. 
The  dinpiosis  of  these  various  eruditions  is  to  be  made  from  the  signs  and 
symptoms  elstnvhen*  ^iven  of  tuhenudosis  of  hone,  ihongli  f^ften  a  difTerr»ntiali«»n 
from  subaenle  or  chronic  osteitis  of  pyo^eni*'  origin  will  u**t  Ix*  made  until  tlio 
time  of  operation.  The  X-rays  may  l>e  of  si»me  assistanee  in  this  ^rmiji  i>f  cases, 
although,  as  a  rule,  before  the  amount  of  lionv  deslnu/tion  has  iK^conu^  so  niHrked 
as  to  penriil  of  a  proliuble  dia^iosis  by  tliis  means,  the  soft  parts  overlying  tlie 
boiiL'  wil!  have  been  infected  and  a  eob!  abscess  or  abscesses  will  have  f^jrnied. 


SYPHILIS  OF  THE  BOMES  OF  THE  LEG 

Hoth  beredilarv  and  anpiired  syphilis  produce  Irsitms  of  ihe  tibia  and  filuda 
with  great  fre(piency.  In  the  ai'<piired  form  of  the  disease  the  I  thin  is  of  all 
the  long  bones  ihc  most  freffurnfly  affectefL  The  biuiy  lesions  occur  in  several 
ty[>es.  They  k'long  to  tla*  hiter  rather  than  t*>  the  early  stages  of  the  disease 
in  the  acquired  cases,  ilnst  ci>unuon!y  the  lesion  consists  of  a  giimmatnuB 
jieriostitis  of  the  sliindione.  The  foci  are  oft(»u  symmetrical  on  both  sides  of 
the  IkhIv,  and  the  btmy  cluinges  prodnee<l  are  erne  of  the  most  characteristic 
diagnijsfii*  signs  of  the  disease  observable  during  the  lifitime  r^f  the  patient, 
although  tlie  Ic>i.*al  lesion  is  cured.  The  |)erIostitis  oceurs  most  often  upon  the 
subcutaneous  surface  of  the  tibia  and  almig  its  sharp  Iwiny  crest.  The  lesion*? 
are  diffuse  or  cireumseriUHb  and  in  the  latter  case  often  multiple.  Somewhat 
rounded,  tender,  bard,  painful  elevations  slowly  form  uiN»n  the  surface  of  the 
btine,  and  as  time  goes  on,  after  weeks  or  months,  they  form  rathc^r  prominent, 
in  Some  eases  almost  heniispberienl,  lumps  clausing  a  distin<*t  eh^vation  of  the 
skin.  The  lesion  is  la*re,  as  elsewhere,  pnrlly  a  destructive  aud  }»artlv  a  proilue- 
live  out*.     The  surface  of  the  bone  at  tbe  base  of  the  nodule  is  more  or  leaa 
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eroded,  while  from  the  borders  of  the  infiltration  a  productive  periostitis  occurs. 
8o  that  a  more  or  les^  irregularly  cu|>-8haj»ed  depression  is  formed  upon  the  tibia, 
surrounded  by  an  irregular  elevatinn  of  new  lione.  When  these  lesionB  are 
multiple  tliey  may  coalesce  and  extend  for  a  considerable  distance  up  and  dawn 
tiie  ^haft. 

Tile  course  of  the  disea^^^e  varies  in  different  e:isrs.  In  Nnme  cases  the  gumma- 
tous tisHue  f^ijftens,  breaks  down  and  jx*rforates  tlrt-  skiu  with  the  fonniition  of  a 
rounded,  punehed-out  iilrvr,  whot^e  buse  consists  uf  pujuoafous  tissui*,  or  of  wnrni- 

eiiten  \nnu\  iutiUrated  with  gununy  material 
The  apiiearanee  of  these  syphilitic  nlc*t»ra- 
tions  is  quite  characteristic  to  the  trained 
eye.  After  the  process  has  healed  the  con- 
tours of  the  tilMa  are  quite  changed  and  thi;? 
will  be  es|r«*cially  observed  by  passing  the 
fiti^er  up  iind  down  the  crest  of  tlie  l>one, 
when  oue  feels  that  the  sharp  regular  out- 
line of  ihe  crest  is  lont,  the  border  of  the  bone 
feeliuir  nodular,  knobby,  and  irregular.  The 
cutancoas  sears  left  after  the  healing  process 
are  also  quite  characteristic  They  are  cir- 
cular in  outline  and  adherent  to  the  under- 
lying  bone.  At  first  eo]ijH?r-colortHl  an<l  later 
wliite.  Their  ocenrrenee  up<ui  buth  shin- 
bones  with  tlie  enneomitant  change  in  the 
outlines  of  the  ert'st  are  absolutely  character* 
istic  si^nis  of  a  former  syphilis.  In  souie 
eases  the  process  is  rl  iff  use  rather  than  eir- 
ciimseribcd,  and  in  Hm^^c  the  entire  shaft  of 
the  lume  will  l>e  oeeiniied  by  a  more  or  li?ss 
rcirnlar  swelling,  tender  on  pressure.  As 
time  goc^s  on  the  ?haft  may  lx»  nH»re  or  Icsi^ 
irreirularly  worm-<*aten,  or,  on  the  othvt 
bund,  greatly  thii-keued  by  the  pro<lueti(»n  of 
new  b«ine.  The  peculiar  worm-eaten  appear^ 
anee  of  such  bones  in  eombinafion  with  the 
formation  of  irrefjidtirtif  .shaped  osteophytes 
is  ehftrart eristic  of  sifphiUs. 
Syphilitic  osteomyelitis  may  also  r^ceur  in  the  tibia,  ell  her  alone  or  in  com* 
I)ination  with  a  syjjiiliuc  periostitis.  In  ihe  former  group  of  cases  the  gum- 
matous process  may  In*  h^calized  and  more  or  less  sharply  circun^scribed  in  the 
medulla*  or  spongy  tissue  of  thr  Ume,  or  in  other  eases  (pijte  diffuse.  The  bony 
destruetiHU  in  the  latter  gnnij)  of  cases  uu*y  k*  such  that  spontaneous  fracture 
occurs.     In  *»tbrr  eases  the  Ihjuv  |>roduetinu  will  greatly  exetvd  the  destructive 


process,  so  that  the  tibia  may  become  greatly  increased  in  size  and  massive. 


Fm.  235. — OsTKoPFitrosTiTiFi  of  Titua, 
(SabtT  leg) ;  Hereditary  ayphilis,  (Af- 
ter Taylor.) 
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Thf  siffn.^  luul  siffttpiams  uf  sy|il»iliric  prriostifis  nml  Hstofunyclitis  of  the 
libiu  vnry  to  some  extpixl  in  diffrrcnt  ea^^cs.  lu  some  the  patients  will  complain 
of  but  little  pain  and  disetmifQrt  in  the  affwted  bone.  In  others  pain  of  a  boring^ 
tearing,  though  nsuullv  remitteut  or  intcniiittciit  t'hiirnct(*r  will  oceor.  Such 
pnins  are  qitife  communlf/  irorse  at  nhjhi  and  this  chanioter  ia  supposed  to  be 
nioreor  less  typical  of  syphilitic  iMnie  lesion^;.  They  constitute  the  so-called  **  os- 
t<*fjgcopie  paini^  "  of  syphilitic  Ixme  disease.  lu  addition  to  the  subjective  synip- 
tmiis,  the  cimngea  in  the  outline  of  the  bone  arc  nsindly  fairly  cliaracteristie.  A 
history  of  syphilis  is  nsnally  ohlaiimhle  in  these  cast's,  8<iHie  assistance  may 
also  be  gained  by  means  of  the  X-raj^s.  The  irrcgidar  bony  destnierion,  together 
with  file  production  of  new  lione,  may  show  in  a  characteristic  numner  npoii  the 
X*ray  plate.  While  syphilis  of  the  tibia  is  not  usually  confounded  with  other 
conditions,  yet  mistakes  sometimes  do  occur.  The  enlargcuient  of  the  bone  may, 
as  already  stated  in  regard  to  the  femnr,  be  mistaken  for  a  true  new  growth, 
nor  is  a  differential  diagnosis  easily  made  in  all  cases.  A  history  of  former 
fsyphilis,  the  iire^cnee  of  other  sy|»hilitic  iiianifestations,  or  of  syphilitic  sears 
upon  other  parts  of  the  body,  the  use  of  tlie  X-rays,  the  Wassermann  reaction^ 
and  a  negative  reaction  to  the  several  tuberculin  tests,  are  usefvd  aids  in  the 
diagnosis.  Wlien  guuuuata  luive  broken  down  and  crateriforux  ulcers  of  char- 
acteristic apix'arance  are  present,  the  syphilitic  nature  of  the  lesion  is  plain* 
In  a  gfHKl  many  instances  the  exceediugly  chronic  course  of  i^^yphilis  will  cstablisli 
tlie  diagnosis  in  doubtful  cases.  One  sees  such  syphilitic  libia^  which  have  been 
tlie  seat  r>f  |»eriostitis  and  osteitis  for  many  years.  The  course  of  tnliertmlosis 
and  sarcoma  is  more  rapid.  Actual  new  bone,  if  it  is  prod  need,  cannot,  of 
course,  be  made  to  disajiin^ar,  but  the  associated  gnmmatinis  infiltralion  of  the 
pc*riosteum  and  soft  parts  is  usually  quite  rajiidly  improved  tinder  syphilitic 
trpHtment,  while  at  the  siime  time  the  pains  grow  less. 

Syphilitic  Inflammations  of  the  Tibia  in  Hereditary  Syphilis. — Hereditary 
syplnlis  niiiy  niauilest  itst-lf  in  the  bones  of  the  leg  hi  s<.*veral  fonns»  The  pro- 
ductive lesions  are  more  common  in  this  form  of  the  disease  than  the  destructible 
ones,  though  the  latter  do  occur.  In  Vol.  T,  under  Syphilis,  page  llt2  and  103, 
%ve  have  sjxjken  of  the  ostetM-hondritis  of  hereditary  sypliilis  in  children  (pseudo- 
paralysis syphilitica — Parrot).  The  affection  is  particularly  fret^uent  in  the 
tibia.  In  another  group  of  cases  tlte  lesion  consists  of  a  productive  inflnuimation 
involving  the  jK^iostcuni  as  well  as  the  entire  shaft  of  the  iKUie,  The  tibia  be- 
cvinies  diffustdy  thickened  and  enlarged.  In  some  cases  the  increase  in  the  size  of 
tlie  bone  is  continuous,  in  others  it  occurs  as  the  result  of  successive  irregularly 
tini€*d  attacks  of  syphilitic  indanunation.  In  additiiin  to  the  change  in  size  and 
^hape,  the  outline  of  the  lH>ue  t>f*comes  quite  irregular.  During  the  early  stages 
the  periosteal  thickening  n»ay  give  rise  to  a  sensation  in  the  examining  hand  as 
though  the  unevenly  enlarged  Imne  were  soft  in  one  plar*e  anil  hard  in  anr>ther. 
After  the  disease  U  w^ell  develoj>ed,  however,  the  entire  snrfuce  Ijcconu^'s  of  lK>ny 
hardnefis.  Not  only  is  the  size  of  the  Imuic  increased,  but  very  marked  curva- 
tures occur,  anterior  or  lateral,  and  the  shape  of  the  bone  may  lie  so  changed 
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that  it  conies  to  rcsoniblc?  in  apiKMirance  tlie  anterior  curvatures  of  the  til»ia 
observed  in  rachitis.  As  the  result  of  the  overf^rowth  of  the  bone,  its  len^h  is 
also  increased,  and  deformities  of  the  foot  in  the  direction  of  genu  valgum  with 
associated  flat-foot  occur. 

A  large  ])roportion  of  these  cases  run  their  course  without  softening  of  the 
gummatous  material  and  the  formation  of  sinuses.  In  certain  eases,  however, 
this  occurs.  Some  of  the  cases  are  attended  by  only  moderate  pain,  in  others 
pain  of  an  annoying  charactiT  is  observed,  es]XK*ially  at  night.  The  pains  vary 
from  time  to  time*  in  intensity.  In  the  worst  cases  pain  of  an  agonizing  char- 
acter occurs,  so  that  these  patients  become  worn  out  from  want  of  sleep  and 
constant  suffering.  I  r(M*all  one  such  case  seen  nuiny  years  ago  in  the  Koosevelt 
Hospital  out-i)atient  department,  a  young  girl  who  wdien  she  first  eunie  under 
observation  was  about  ten  years  of  age  and  who  suffered  from  hereditary 
syphilis.  The  disease  affected  the  shaft  of  the  tibia,  there  was  a  marked  increase 
in  the  size  of  the  lume  of  a  diffuse  character  and  from  time  to  time  a  ]X)rtioii 
of  the  syphilitic  bone  would  become  necrotic,  an  abscess  would  form  and  the 
dead  bone  would  be  removed  by  o])eration  not  in  the  form  of  a  separated  seques- 
trum, but  as  an  an^a  of  black,  stinking,  infiltrated,  hard  l)one,  which  never 
seemed  to  se])arate  itself.  Th(»se  o])erations  would  be  followed  by  tenqx^rary 
relief,  and  the  wound  would  close  more  or  less  perfectly.  This  girl  remained 
under  observation  for  a  nundn'r  of  yc^ars,  undergoing  many  operations,  suffering 
more  or  less  constantly  from  ])ain  and  of  such  severity  that  in  the  end  she  died 
worn  out  and  exhausted  by  loss  of  sl(»ep  and  suff(»ring.  Treatment  of  every  kind 
was  tried  conscientiously  with  only  temporary  im])rovement. 

In  anotluT  secticm  we  have  descrilxHl  the  deformities  of  the  bones  of  the  leg 
and  thigli  occurring  ns  the  result  of  rachitis.  ThcMr  diagnosis  is  to  be  made 
upon  ins])ecti()n  and  thev  rcMpiire  no  further  descri])tion  here.  (See  Kaehitis, 
Vol.  1.) 


CHAPTER    XXVJI 
TUMOltS  AND  CONGENITAL  DEFECTS  OF  THE  LEG 

TUMORS   OF   THE    LEG 

Tumors  of  the  Soft  Farts  of  the  Leg. — The  various  forms  of  iH^nign  tumor  are 
observed  in  the  skin  and  irf  tlie  deeper  soft  ])arts  of  the  le^.  They  possess  no 
s^ieeial  characters  here.  Among  them  may  1x3  mentioned  fibromata  either  in 
the  form  of  soft  fibroma  (fibroma  molhiscnm)  and  hard  fibroma  (keloid), 
<H*curring  not  infrequently  at  the  sites  of  former  burns  and  in  the  scars  of  oi)er- 
ations.  They  are  notably  more  frequent  here,  as  elsewhere,  among  the  negro 
race  than  among  (Caucasians.  They  need  no  special  diagnostic  description. 
(  See  Tumors,  i'ibroma,  Vol.  I.) 

Lipoma. — Lipoma  may  occur  subcutaneously  in  the  leg,  though  rarely. 
Pure  lip»ma,  or  combinations  of  lipoma  with  fibroma,  is  occasionally  observed 
as  a  circumscrilx?d  encaj)sulated  tumor  in  the  intermuscular  planes  of  the  leg. 
I  recall  such  a  case  in  the  Roosevelt  Hospital  which  was  operated  upon  by  Dr. 
Frank  Hartley.  The  pati(»nt  was  a  little  child  of  al)out  four  j'cars  of  age,  and 
the  tumor  (X'cupied  the  region  of  the  calf  of  the  leg.  It  was  deep-seated  and  of 
considerable  size.  Owing  to  its  deep  situation  surrounded  by  muscular  attach- 
ments, the  tumor  was  quite  immovable  and  no  diagnosis  was  made  other  than 
that  of  a  probable  sarcoma,  until  the  tinnor  was  exposed  by  incision.  It  some- 
what resc»mbled  in  size,  shajx*,  and  general  ap})<»arance,  except  for  its  color,  a 
somewhat  irregularly  formed  bologna  sausage  alM)ut  six  inch(»s  in  length. 
Whether  the  tumor  was  congenital  or  not  could  Ik*  leanuMl  with  certainty.  It 
was  completely  encapsulated.     The  diagnosis  of  fibro-liinnna  was  made. 

Other  forms  of  Inmign  tumor,  angioma,  whether  simple  or  cavernous,  are 

oc»casionally  ol)served  in  the  soft  parts  of  the  leg.      They  present  the  same 

api)earances  here  as  elsewhere.     Pigmented  moles  of  the  leg  may  occasionally 

lie  the  starting  point  of  melanosarcoma.     I  removed  a  small  tumor  about  the 

size  of  the  last  joint  of  a  finger  from  the  calf  of  a  man's  leg  which  appeared  to 

Ik?   a   primary  melanosarcoma   originating   in   a   pigmented   mole.      No  other 

tumors  were  discovered  at  the  time  of  operation,  but  within  six  months  the 

patient   was   in   a   dying  condition   from   multiple   internal   metastases.      En- 

1K.JTIIEMOMA  AND  PKRiTHKLioMA  may  arisc  in  similar  moles.     They  run  the 

course  of  the  more  malignant  sarcomata  and  retpiire  am])Utation  of  the  limb. 

Such  a  cas<»  is  figure<l  in  the  text  (V\^,  2'U\). 

Among  the  epithelial  tumors  of  the  leg  of  not  very  rare  <x*currence  are  the 
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cljaraetcr  of  the  base  of  1 
the  ulcer  occurs.  Finn 
mass  i  v  e  granulations 
sjir<mt  lip  from  the  ba^ 
of  tlie  nicer,  and  a  hard 
ill  tilt  ration  of  ilie  skin 
and  sulxnitaneoiis  tis- 
sues advances  from  the 
b<)r<lers  of  tlie  som 
The  original  ulcor  may 
long  remain  without  id-  < 
crease  in  size,  or  in 
otlier  cases  a  more  or 
rapid  ulcerative 
process  occurs  around 
its  borders.  The  lnte^ 
estiuii:  point  ahoiit  thh 
form  of  epithelioma- 
toiis  degeneration  hy 
that  iu  nian\"  casc^  the 
d  hi  gnosis  is  not  made 
until  after  the  cancer 
luis  existed  as  such  for 
some  time.  In  these 
csises  the  fact  that  the 
nrdiuarv  forni!*  f^f  treat- 
ir»_    fto-t     iw  T         T  T       IT  uient,  rest,  elevation  of 

FiQ.  237. — Perithelioma  OF  THE  Lower Thirb  or TH^  Leo r  I' i-CER-  \  i-    - 

ATED.     Amputation  of  the  kg.     (New  York  Hospital  coUectioa.)  the    limb|     dlsinfcCtioDi 
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€lc!.,  rani^o  liHle  or  im  nnpruveincnt  in  the  iilt*c^rati<»n  mid  tlmt  tlip  firm  exnlxTimt 
grauijlaUiiiii^  c<»n(iimr"  to  he  fortiK'il,  .sIkhiIiI  luad  al  imvv  1o  a  sti^|tirirm  t*t'  uialig- 
naiit  diigeueratiMti,  A  t'asu  of  thin  cbaraeter  is  doscribiHl  in  \Uv  juvrtnliiig  cliaji- 
ter,  ami  aiiutlier  it*  1igiiri*il  iijHjn  page  258,  Vol.  I,  ami  still  anutlier  upon  page 
25!*j  Vol.  1,  tlie  latter  having  oetnirred  in  the  sear  of  aii  aniputafion  stnmp* 

Tilt*  varionn  forms  of  sarcoma  may  occnir  in  the  soft  jiarta  of  the  leg,  aiul 
here  they  give  the  same  signs  and  symiHoms  as  do  sanNiomia  els4nvlu»re.  Kapid 
gniwth,  imriiohility  from  infiltration  of  the  snrroiindiiig  t^truetiires,  a  snrfaee 
iHKlrihir  or  smootli,  hard  or  snft,  ur  of  varying  cvin.Histrn<*o  in  tlifferent  portions 
of  tlie  tnirmr,  liut  wifhtnit  marked  tendency  to  ulceration,  during  their  early 
stages.  They  vary  here,  as  elsewhere,  in  nialignaney  and  may  arise  in  the  skin, 
the  connective-tiHsne  jjhines,  tlic  nerve  trunks,  tiie  vessels  of  the  lindi.  Of  all 
these  the  nielanosareomata  are,  of  cfnirse,  the  most  ho|x^lessly  maligjunit. 

Tumors  of  the  Bones  of  the  Leg.— Among  the  kniign  tmnors  of  the  bones  of 
the  leg  Oiay  Itv  Nientinnrrl  the  osieotnain  and  rhottfirotnaia  and  ihfir  eomhina' 
iions.  The  cartilaginons  tnmors  are  nn»ro  ajit  to  arise  at  the  line  of  the  epi- 
physeal cartilages,  but  may  occur  anywhere  on  the  shafts  of  tht;  bones.  Tliey 
present  the  same  clinical  history  here  as  in  other  situations  and  may  give  rise 
to  iVw  or  no  syujptums,  or,  on  the  olher  Land,  by  pressure  upon  nerve  trunks 
to  nenralgic  pains.  They  may  interfere  mechanically  with  motion.  The  case 
figured  in  the  text  (Figs.  2»5S  and  2'^l>)  sliows  one  of  the  consequences  of  an 
osteoma  of  the  shaft  of  tlie  tibia  growing  backward  and  pressing  the  shaft  of  the 
iibnla  from  the  tibia*  The  figure  in  the  text  shows  also  the  very  accurate  diag- 
nosis which  may  lie  made  of  tliese  tumors  by  means  of  the  X-rays.  Bony  tumors 
are  more  friMjiient  npon  tlie  tibia  than  upm  tlie  fibula,  their  m<»st  fretpient  situ- 
ation lR*iiig  n[Mtu  thv  inner  side  of  the  upf^er  jwirti»>n  of  the  shaft.  They  may  l>e 
tnidtiple.  Whrii  thrv  i^rnw  sn|M^rficifllly,  they  niay  cause  nnirkcil  iut'<»uvenience 
l»y  their  mere  mrehanical  pn's<*nce.  Over  them  a  bursa  may  develop  and  this 
from  time  to  time  uniy  become  inflamed.  The  pure  en(4iondroriiata  are  rare 
iijKm  the  tibia.     Here,  aa  el^nvhere,  malignant  forms  are  (M'easionally  observed. 

Primary  ejnthelial  tumors  of  the  Inines  of  the  leg  ib»  not  occur.  Carcinotua 
is  obs4>rved,  however,  in  the  tibia  as  a  secondary  met  ant  at  ie  tnmnr,  giving  the 
signs  and  symptoms  of  malignant  tumors  of  lH>ne — namely,  spontaneotis  frac- 
ture, rapid  intiltralion  of  the  surronnding  soft  parts,  etc. 

Cystic  formations  are  CK^cas  ion  ally  observed  in  the  tibia.  Ecifixocorcfts 
CY8T8  have  occasionally  t>een  obstTved  in  the  tibia.  The  variety  of  tfie  disease 
oei*nrring  in  the  hmg  Ixmes  is  the  ecbinocoeeua  mnltilocularis.  There  is  a 
diffuse*  devc*lo|jment  in  the  medulla  of  the  bone  of  iununjerable  small  vesicles, 
there  l>eing  no  m«^ther  cyst.  There  is  produced  a  rarefying  osteitis  of  the  can- 
cellous tissue  and  thinning  of  the  cortical  layer  of  the  ghaft.  Subsequent  irri- 
tation of  the  pt^riosteum  may  lead  to  a  spina  ventosa.  Spontaneous  fracture 
occurs  in  certain  castas,  Tlie  disease  will  nsnally  l»e  nustaken  for  a  chronic 
osteomyelitis  of  one  or  other  type,  or  for  a  tumor  of  the  I  wine,  if  spina  ventosa 

irs.     Other  rare  cvstic  tumors  of  the  tibia  have  lieen  descril>ed  of  non- 
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parasitic  origin.     Tliu  [irriijsirnm  i»f  (lie  tiliia  may  in  rare  eases  give  rise 
lipoma. 

Myeloma. — ^Tiinurrs  wtiuse  tissue  is  xduntical  with  that  of  red  bone  marrow 
sneh  as  is  nhservi^il  in  yrnniar  iiod  jirowin^  Imiips,  altlion^Ii  rare  tiunors  io  any 
sitiuitioii,  uTv  niore  <*«Jinniouly  ubserveil  iu  (be  tibia  than  in  any  uther  of  the  long 


FiQ.  238.  — <  )HirEOMA  or  tuk  Shaft  of  the  Tiqia 

T*^1lCJ*  KArjCAUSED  A   IiKNl>INi3   HaiKWAKP  ANt> 

Partial  AD»niiiitoN  of  thr  Shaft  of  tjik 
Fint-T^i-A.     Liilerul  view*     (New  Yurk  Hospitiil 


Fio.  239. — AvTER<t'Pf>8TKruoii  View  of  Osteoma 

OFTHK  TlHlA  HHiiWX   IS   VlQ.  238. 


I^ones.  They  are  not  malignant  tii- 
mors.  They  are,  however,  extremity 
vaseuhir.  Upon  seefiuii  the  <'nt  snrfaee  of  the  tiinior  is  red  in  color  aiul  may 
more  or  loss  rlosoly  rest^mhle  the  out  seetion  *>f  a  conge^f^ted  liven  Under  the 
miero.seoiR^  large  nunihi^rs  ui  giant  eelli^  are  observed,  sneli  as  appear  in  the 
medulla  of  growing  hones. 

Orrurre a (T.^Thf'i^v  tumors  are  ehiefly  observed  during  youths  Imt  may 
oeeur  at  later  jH^riods  in  life.  When  they  owur  in  the  long  l>oue!^,  notably  in 
the  libia,  fhey  prndiiee  a  shivv  but  Hlt*adily  progressive  8]nua  ventosa  with 
thinning  uf  the  cortical  layers  of  the  l)one.     Perftiration  of  the  corticalis  mav 
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occur,  und  such  is  the  vascularity  r»f  these  ji^owths  that  a  iiulsating  tiniior  of 
the  soft  parts  is  formed  resembling  the  iiiore  vascular  anJ  piil-sating  sarcdmata. 
It  is  possible  that  in  former  times,  eases  of  uiyrlrmKi  of  the  long  Ijones  were 
mistaken  fcjr  sarc<uuat  and  thus  limbs  may  have  been  sacriKeed  iinneeessarilj. 
Since  the  luyebjuiata  are  not  maligiiaul,  auiputariun  will  scarcely  ever  be  re- 
quired. Kemoving  of  the  tumor  tissue  by  scraping  and  the  like  is  sntficient  to 
effei't  a  cure.  As  in  other  crmdihoiis  producing  spina  ventoj^a,  when  the  cortical 
layer  is  thinned  to  the  utmost,  parchmentlike  crackling  fx'cur??  ujion  palpatinn. 

In  very  rare  cases  fibroma  has  Ik-cu  dcscribenl  as  originating  in  the  til>ia. 

Sarcoma. — The  most  interesting  and  im|)ortant  tumors  of  the  tibia  ar^  the 
sarcomata,  Ilcrc,  as  elscwlicrc,  tlicy  i>rcnr  in  twci  fnrms,  the  periosteal  and  llie 
myeloid  sarcomafa,  the  f^tran'r  being  the  Mun-e  malignant,  and  of  the  nnmd- 
eelled,  spindle-<*el1ed»  or  uiixi'tlH'rllcd  tyi>e.s,  while  ihuse  originating  in  the 
medulla  are  nu*m  couuuniily  «d'  the  giant-celled  variety. 

The  jK^rinsteul  f^irms  originate  nn»st  often  in  the  shaft,  while  the  favorite 
site  for  the  myeloid  giant-celled  sarcoma  is  in  the  liead  of  the  tibia*  Here,  as 
elsewhere,  the  jx^riosteal  forms  are  characterizt'il  Iv  a  rapid  growth,  pmilncing 
a  fusiform  or  asynuuetrical  eulargeiuent  of  the  ln^ne  with  secondary  iutiltratirm 
and  destruction  of  the  surrounding  muscles  and  other  soft  parts.  The  ditTrren- 
tial  diagnosis  in  the  early  stages  is  ditlicult,  the  gr^wih  protlnt-ing  few  aymptoniB 
at  first  and  being  oft<"n  luistaken  for  one  or  odier  of  the  forms  of  subacute 
osteoperiustilis,  whrthrr  pyogcnii%  tidierfuhms,  or  syphilitic.  If  the  skin  is  \m*- 
forated,  a  f ungating,  hk^eding,  soft  mass  of  tumor  tissue  is  formed,  eonstitniing 
one  of  the  c«»uditious  furmerly  known  as  *'  fimiiiis  liematodes," 

The  treatment  of  periosteal  sarcr>nmta  of  tlie  tibia  is  amputation  of  the  tliigh. 
The  niedidlary  sarcomata  are,  as  stated,  niost  cc^nuiiou  iu  the  up|»er  end  *d'  the 
libia  and  the  giaut-eelird  forms  are  tlie  ones  usually  ohstnwed.  Though  suf- 
liciently  malignant,  they  are  not  as  deadly  as  the  periosteal  growths.  The 
tunuirs  pniduce  a  more  or  less  rapid  infiltration  and  destruction  of  the  Imne 
(Sometimes  with  a  more  or  h'ss  nuirked  spina  ventosa,  though  in  other  eases  no 
I  notable  enlargement  of  the  bfme  occurs. 

I  rc<'all  a  case  upon  wliii-li  I  operated  some  years  ago,  a  middle-aged  man  who 

had  complained  merely  of  a  s^t'nse  of  dull  ]>ain  iu  the  region  of  the  knee.     There 

I  was  a  scartT^ly  i>ereeptible  enlargement  of  the  upper  end  of  the  tibia  and  a  slight 

jterous  effusion  Into  the  kncx'- joint.     I  luade  the  probable  diagnosif?  of  tuberculosis 

!  of  the  joint  and  started  to  dty  a  resection.     1  sfM>n  discovered  llie  error.    The  greater 

portion  of  the  inner  condyle  of  the  tibia  was  c^mverted  into  tumor  tissue  and  the 

l^oft  parts  of  the  ham  were  invaded  to  some  extent.     I  made  an  amputation  at  tlie 

[middle  third  of  the  thigh.     The  patient  has  since  passrd  out  of  observation  and 

fjiis  fate  is  unknown  to  me.     Tht*  tumor  was  a  giant-celled  sarcoma. 

JTot  onh"  the  relatively  l>enign  giant-celled  forms  are  observed  in  the  can- 
cellous tissue  of  the  tibia,  but  also  the  more  malignant  types,  round-celled,  spin- 
ulle-eelled,  and  other  combinations.     Spontaneous  fracture  is  often  obsen'ed 
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with  subsequent  infiltration  of  the  soft  part;?.  In  wrtain  cases  the  tlia^osijs  of 
tiie  giaut-celled,  less  malignant  forms,  may  be  raade  at  such  a  time  that  resection 
of  a  portion  of  tlie  shaft  of  tlic*  \nme  nniy  be  siitJicieot  to  obtain  a  cure.  I  have 
8een  sueh  a  case  ope  rated  iijvon  in  thiH  manner  in  the  hnmerus  with  a  giwd 
result  by  Dr,  L.  A.  Stimson.  Some  of  the  more  malignant  forms  of  sarcoroa^ 
as  well  as  the  pt^rillielionia  and  endotbelionia*  when  tliey  arise  in  the  medulla 
of  the  long  bones,  may  produce,  after  perforation  into  tlie  soft  parts,  pul.satia|: 
tumors  which  may  even  exliibit  such  a  degree  of  expansile  pulsation  tliat  thej 
are  mistaken  fnr  ancurisuu  Such  growths,  however,  usually  are  aoeompanied 
by  the  more  or  less  diffuse  culargenieiit  of  the  buue  aud  rliey  cannr>t  be  si'»  far 
diujinisbed  in  size  by  pressure  as  nn  aueiirism,  Moreover,  pressure  iifion  the 
femoral  artery  d(H*s  not  diminish  llie  size  of  ibe  gmwrli  to  the  same  extent  m 
obtains  iu  aneurism. 


CONGENITAL  DEFECTS  OF  THE  LEG 

The  formation  of  amniotic  lunuls  aud  ci»rds,  wbicli,  during  iiitra-nterine 
life,  eneirele  tlte  limb,  may  ju'oduce  a  eongeuital  deformity  of  the  leg.  Such 
deformities  consist  of  a  circular  constrictiou  of  the  limb  which  may  he  of  any 

depth.  In  tbe  slighter  cases 
(lie  constriction  consists 
merely  of  a  furrow  in  the 
skin  aud  suhentaneons  tist- 
sues,  with  but  little  if  any 
arrest  of  development  in  the 
dee|H:*r  parts.  In  other  and 
more  marked  cases  the  con- 
striction may  also  invi»]ve 
tbe  tendons  aud  muscles,  so 
that  the  function  of  the  iinih 
is  seriously  interfered  with. 
In  the  most  severe  cases  the 
constriction  extends  to  the 
bone,  so  tliat  the  portion  of 
the  limb  below  is  useless. 
The  rtH^^gnition  of  these 
congenital  defects  is  so 
simple  that  they  require  no 
f  11  r 1 1 1 cr  d escr i  ]i t  i <  ui . 

Congenital  Defects  of  the 
Bones  of  the  Leg.^ — The  tibiu 
or  tbe  iibula  may  l>e  udiolly   ■ 
^     ,,,       .  ^,  ,p  ,.         .        or  partly  wanting  at  birth, 

Origin.     (Authur'n  c4>tk't'Otiii.)  owJUg  tti  a  fiiillire  of  devel 
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^iiioiit.  The  tieffct  h  more  coniinoii  in  tlie  fibula  tlian  in  the  tibia.  It  may 
involve  eitlKTi^ml  of  the  boiic.  Defeats  in  the  njiper  end  of  the  fibula  and  in  the 
lower  end  of  tlie  tibiii  are  said  to  be  more  common^  If  the  fibnla  is  defective 
tlte  nnopposi'd  aeti*)ii  of  itinHc-les  will  ]»ro(biee  n  greater  or  les>;  dejL^ree  of  [Tes 
valgns — i.  e.,  eversion,  pronntion  of  the  foot.  In  extreme  cases  the  foot  may 
bc^  8o  far  dif^jilaeed  outward  that  it  stands  ahnost  at  right  angles  to  the  leg* 

If  the  lower  end  of  the  tiliia  h  wanting,  the  opp>8ite  deformity  will  bo 
prfMlueed  and  the  foot  will  renin  in  practieally  a  nselens  appendap?.  If  iho 
iipl)er  end  of  the  tibia  is  wantinji:,  the  knee-joint  will  be  iniperfetily  ilerelop**! 
and  the  tihnla  will  rest  somewhere  against  the  outer  condyle  of  the  femur. 
The  ehild  is  boni  with  the  leg 
flexed  and  addtieted.  The 
limb  is  praetieally  useless  l)e- 
]mw  file  kmH-j«iiut.  In  other 
eases  the  lioiies  of  the  leg  are 
complete,  hut  one  bone  may  W. 
shorter  than  the  other,  and  in 
these  eases  nuirked  eurvatnres 
ocenr.  In  s^une  instanees  the 
tibia  slitiws  an  exfrenie  degree 
of  cnrvatnre  forward  and  (Mit- 
ward  and  the  deformity  may 
r^^enible  an  exaggerated  eonrli- 
tioa  of  lM>w-leg,  In  errtain 
other  and  more  extreme  ease's 
the  shaft  of  the  tibia  will  i>e 
l>ent  at  a  sharp  angle,  suggest- 
ing an  intra-nterine  frarture, 
and  iti  some  eases  it  may  Ik?  dif- 
fieult  to  say,  unless  other  eon 
genital  defeets  are  jiresent, 
whether  or  Dc^t  the  deformity 
lias  Iteeu  caused  by  intra-nterine 
presitnre,  or  by  the  forum t inn 
of  amniotic  bands  and  cords  art- 
ing  tneehanieally,  or  whether  a  re;d  trai'tun*  has  taken  place.  These  deformities 
are  of  only  moderate  surgical  intert'st.  In  curtain  eases  an  arrest  of  develop- 
ment occurs  in  the  leg,  sneli  that  tlte  child  is  liorn  with  a  gtnmp  ending  just  be- 
low  the  knee-joint,  or  in  some  part  of  the  leg,  and  nixm  such  stumps  rudimentary 
toes  may  Ik:'  prLtsent,  which  may  or  may  not  contain  rudimentary  phalanges. 

Intra-utcrine  and  Intrapartum  Fractures.^Tntra-nteriue  fractures  of  the  long 
bones  have  in  rarr  casi's  b«"*  ii  [inMhun'd  by  extcrual  viuleuce  on  the  abdomen 
of  the  mother.  In  other  cast5s  no  aneh  history  has  been  obtainable  and  it  has 
been  believed  that  the  fractures  were  caused  by  intra-uterine  muscular  pressure. 


(lioosevelt  JJoifiMtalr  coUvctiau  of  iJr.  C'iiur)ioc»  McBumey.) 
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In  some  of  these,  however,  as,  when  a  child  is  born  with  a  separation  of  an 
epiphysis,  it  has  been  impossible  to  exclude  hereditary  syphilis  as  a  causative 
factor,  or  an  undue  fragility  of  the  bones,  due  to  imperfect  nutrition  from  any 
cause.  Intrapartum  fractures  of  the  long  bones  may  be  produced  during  in- 
strumental delivery,  or  during  podalic  version,  and  the  bones  most  frequently 
broken  in  these  cases  are  the  humerus  and  the  femur,  less  commonly  the  tibia. 
In  a  very  moderate  number  of  recorded  cases  the  fractures  have  been  produced 
by  the  muscular  efforts  of  the  mother  during  the  delivery  of  the  child.  The 
bone  gets  caught  between  the  head  and  the  hard  parts  of  the  pelvis  and  during 
uterine  contractions  fracture  may  occur.  The  occurrence  of  fracture  has  some- 
tiuies  been  accompanied  by  an  audible  snap.  Nearly  all  these  conditions  are 
easily  recognized  by  ordinary  methods  of  examination  and  require  no  separate 
descrij)tion.  In  the  cases  of  congenital  deformity  of  the  bones  the  nature  and 
extent  of  the  defects  can  be  readily  demonstrated  by  X-ray  pictures,  and  the 
more  complete  the  ossification  the  more  the  pictures  will  show. 


CHAPTER    XXVTTT 

INJURIES   OP^  TIIE   FOOT   AND   ANKLE 

ANATOMICAL    REMARKS^ 

The  Topographical  and  Bony  Landmarks  of  the  Ankle  and  Foot. — Fpon  either 
side  of  the  ankle  there  j)r«)jeet  prominently  the  malleoli.  The  external  mal- 
h'olus  (Ies<'en(ls  half  an  inch  lower  than  the  internal,  and  the  anterior  torder  is 
half  an  inch  behind  that  of  the  inner  malleolus.  The  external  malleolus  lies 
opposite  the  center  of  the  ankle-joint.  Inasmuch  as  the  internal  malleolus  is 
considerably  broader  than  the  external,  the  posterior  borders  of  both  are  in  the 
same  phnie.  The  tip  of  the  external  malleolus  is  opposite  to  the  posterior  cal- 
cancM^-scaphoid-joint.  In  the  anatomical  position  of  the  lH)dy  the  inner  edge  of 
th(*  patella,  the  internal  malleolus,  and  the  inner  border  of  the  great  toe  lie  in 
the  same  vertical  plane.  These  relations  are  sometimes  a  useful  guide  when 
dressing  fractures  of  the  leg,  or  after  osteotomies,  etc.,  in  order  to  keep  the  limb 
in  a  correi*t  jKwition. 

If  we  inspect  the  dorsum  of  the  foot,  putting  the  muscles  creating  dorsal 
flr.rion  in  a  state  of  contraction,  so  that  the  foot  is  at  right  angles  to  the  leg 
f)r  less,  a  number  of  landmarks,  tendinous  and  l)ony,  are  to  be  observed.  To 
the  inner  side,  in  front  of  the  inner  malleolus,  the  tendon  of  the  tibialis  anticus 
muscle  forms  a  prominence  lx»neath  the  skin.  Below  and  external  to  it  another 
tendon  apjxjars,  the  long  extensor  of  the  great  toe.  Still  more  external,  a  bundle 
of  tendons  may  be  observed,  the  common  extensors  of  the  second,  third,  fourth, 
and  fifth  toes.  Still  more  external  lies  the  tendon  of  the  j^eroneus  tertius  at 
alnMit  the  middle  of  the  external  border  of  the  foot.  Between  the  tendon  of 
the  long  extensor  of  the  toe  and  the  innermost  tendon  of  the  common  extensor 
of  the  other  toes,  may  be  felt,  under  normal  conditions,  just  Ixdow  the  ankle- 
joint,  the  pulsations  of  the  dorsalls  pedis  artery.  If  the  foot  be  placed  in  the 
]>osition  of  marked  plantar  flexion,  there  may  be  felt  the  astragalus  projecting 
slightly.  It  disappears  again  when  dorsal  flexion  is  resumed.  On  either  side 
of  th(»  bundle  of  tendons  and  in  front  of  the  malleoli  a  slight  depression  is  to 
Ik*  noted.  This  dej)ression  corresponds  to  the  anterior  portion  of  the  capsule 
r)f  the  ankle-joint,  which  is  here  quite  thin.  In  diseases  of  the  joint  attended 
by  eifusion  or  thickening  of  the  synovial  membrane,  and  in  injuries  of  the 

*  Partly  adapted  from  Woolscy's  "  Applied  Surgical  Anatomy,"  Gray's  "  Anatomy,"  and 
Mt-rkel. 
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joint  aecoiupanic<l  by  synovitis  or  an  effusion  of  blood,  these  depressions  dis- 
appear and  become  slight  prominences. 

On  the  posterior  asjxH?t  of  the  ankle  the  tendo  Aehillis  forms  a  prominent 
band  passing  downward  to  the  heel.  Upon  either  side  of  it,  and  between  it 
and  the  malleoli,  there  is  a  marked  furrow.     In  fractures  of  the  calcanoum, 

and   in  numerous  other  conditions  of  in- 
juries and  disease  in  this  region  attended 
by  swelling,  these  furrows  disapi>ear,  and 
aro  replace<l  by  a  fullness  which  makes  the 
liccl  api)ear  much  broader.    Between  tlic  in- 
iif*r  malleolus  and  the  tendo  Aehillis  maybe 
piilpated  the  tendon  of  the  tibialis  jK>sticus. 
Bt  hind  and  external  to  it  the  tendon  of  the 
fluxor    longus    digitorum.      The    posterior 
lihial  artery  and  nerve  lie  behind  the  inner 
malleolus,  external  to  and  a  little  behind 
the  tendon  of  the  flexor  longus  digitorum. 
The  division  of  the  posterior  tibial  into 
its   two   plantar  branches  occurs   opix)site 
the  middle  of  a  line  drawn  between  the  tip 
of  the  iiuier  malleolus  and  the  lower  and 
ituier  comer  of  the  prominence  of  the  heel. 
The  long  saphenous  vein  lies 
N.p^on.        in  front  of  the  inner  malleo- 
A.dors.ptd.     lus.       The    short    saphenous 
vein  behind  the  external  mal- 
leolus.    7^he  line  of  the  ankle-joint 
is  about  half  an  inch  above  the  tip 
of  the  inner  malleolus. 

T'lxm  the  outer  border  of  the 
foot  the  calcaneum  can  be  readily 
palpated,  since  here  it  lies  covered 
only  by  the  skin  and  subcutaneous 
tissues.  Its  peroneal  tubercle  can 
b(^  distinctly  felt  somewhat  less 
than  an  inch  below  the  tip  of  the 
malleolus.  Farther  forward,  the 
most  prominent  landmark  on  the 
outer  border  of  the  foot  is  the  hase  of  the  fifth  metatarsal  hone.  The  cuboid 
lies  j)osterior  to  it  and  is  less  prominent.     It  is  about  an  inch  in  length. 

Upon  the  inner  border  of  the  f(X)t  can  be  palpated  the  tuberosity  of  the 
calcaneum.  The  sustentaculum  tali  is  palpable  one  inch  below  the  inner  mal- 
leolus. An  inch  in  front  of  and  slightly  below  the  inner  malleolus,  may  \yo.  felt 
the  tul)crositij  of  the  scaphoid.     This  is  the  most  i)rouiinent  b(my  landmark  on 


Fio.  242.  —  The  Mitsclks,  Tendons,  Tendon 
Sheaths,  and  the  Hones  of  the  Foot  and 
Ankle  and  of  the  Dorsum  of  the  Foot. 
(After  Merkel.) 
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times  called.  It  is  to  be  borne  in  mind  that  while  the  foot  is  at  right  angles 
to  the  leg,  neither  abduction  nor  adduction  is  possible  in  the  normal  ankle-joint, 
and  that  the  presence  of  such  movements  indicates  injury  or  disease-  In 
making  the  examination,  however,  it  is  necessary  that  the  surgeon  should  be 
careful  to  grasp  the  astragalus,  not  the  calcaneum,  since  by  the  latter  method 
the  calcaneum  will  be  moved  upon  the  astragalus,  and  thus  an  ignorant  or 
incautious  observer  might  be  deceived.  The  range  of  dorsal  and  plantar  flexion 
at  the  ankle  is  variously  estimated  by  diiferent  observers  at  irom  80°  to 
00°,  the  midposition  being  when  the  foot  is  at  right  angles  to  the  leg. 
The  articular  surface  of  the  astragalus  forms  about  one  quarter  of  a  cyl- 
inder. It  is  slightly  concave  from  side  to  side  and  articulates  above  with  the 
lower  end  of  the  tibia,  w^hich  exhibits  corresponding  but  opposite  curvatures. 
Lateral  motion  in  the  joint  is  prevented  by  the  malleoli,  these  grasping  with 
their  articular  surfaces  the  lateral  surfaces  of  the  astragalus,  thus  fonuing 
what  is  known  as  a  mortise.  The  bones  of  the  joint  are  held  in  apposition  by 
the  internal  and  external  lateral  ligaments.  Upon  the  inner  side  the  delt«)id 
ligament  passes  from  the  internal  malleolus  in  triangular  form,  diverging 
l)elow,  to  be  attached  to  the  calcaneum  and  astragalus.  The  ligament  consists 
of  two  layers,  suix^rficial  and  deep. 

Tlie  superficial  layer  is  a  strong,  flat,  triangular  band,  attached,  a])Ove,  to  the 
apex  and  anterior  and  posterior  borders  of  the  inner  malleolus.  The  most  anterior 
fil)ers  pass  forward  to  l)c  inserted  into  the  scaphoid  and  inferior  calcaneo-seaphoid 
ligament;  the  middle  descend  almost  perpendicularly  to  be  inserted  into  the  sus- 
tentacuhim  tali  of  the  os  calcis;  and  the  posterior  fibers  pass  backward  and  out- 
ward to  be  attached  to  the  inner  side  of  the  astragalus.  The  deeper  layer  consists 
of  a  short,  thick,  and  strong  fasciculus,  which  passes  from  the  apex  of  the  malleolus 
to  the  inner  surface  of  the  astragalus,  below  the  articular  surface.  This  ligament 
is  covered  hy  t<»nd()ns  of  the  tibialis  posticus  and  flexor  longus  digitorum  muscles. 

The  e\t(»rna]  lateral  ligament  consists  of  three  fasciculi,  taking  different  direc- 
ti(ms,  and  separated  by  distinct  intervals;  for  which  reason  it  is  described  by  some 
anatomists  as  three  distinct  ligaments. 

The  anterior  fasciculus,  the  shortest  of  the  three,  passes  from  the  anterior  mar- 
gin of  the  summit  of  the  external  malleolus,  downward  and  forward,  to  the  astraga- 
lus, in  front  of  its  external  articular  facet. 

The  ])osterior  fasciculus,  the  most  deeply  seated,  passes  from  the  depression  at 
the  inner  and  back  part  of  the  external  malleolus  to  a  horizontal  notch  or  de])res- 
sion  on  the  posterior  surface  of  the  astragalus.  Its  fibers  are  almost  horizontal  in 
direction. 

The  middle  fasciculus,  the  longest  of  (he  three,  is  a  narrow,  rcmnded  cord,  pass- 
ing from  the  ajujx  of  the  external  malleolus  downward  and  slightly  backward  to 
the  middle  of  the  outer  side  of  the  os  calcis.  It  is  covered  by  the  tendons  of  the 
peroneus  longus  and  bn^vis.     (Gray's  "Anatomy.") 

The  internal  lalcral  Vujamcnt  is  exceedingly  strong,  and  its  middle  part, 
together  with  the  middle  portion  of  the  external  lateral  ligament,  holds  the 
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very  close  to  Ihe  skin  and  effusions  ink)  the  ankle-joint  are  here  first  noted  it* 
swellings.  It  is  ctistoniary  wlien  asjiirating  or  incising  the  ankle-join?  for 
drainage,  or  for  the  purpose  of  injecting  ieto  the  joint^  to  make  the  pnnctui^ 
or  opeiiing  just  in  front  of  tlie  oxtt*riiid  malleolus.  Extreme  disienfion  of 
the  capsule  of  the  joint  may  cause  a  bulgin/j  posteriorly  and  flnctuation  npnj 
either  side  of  tlir  tcndn  Achilli.s.     It  is  to  W*  bonie  in  mind  that  jiiBt  Ix^low 

tlie  extt-rnal  Uialleolus  the  synovial 
nieinhrane  of  the  ankle-joint  is  very 
close  to  the  joint  between  the  a:!itrnf 
ahm  and  the  os  caleis,  Posleriorlj 
between  the  tendo  Aehillis  and  tlie 
ankle-joint  there  is  a  denize  packing 
of  int  Tlie  plantaris  longns  h  at- 
tached to  this  fHtrtion  of  the  cajMuk 
and  acts  to  make  the  capsule  tense. 


Fiflv245. — AsiTEiiiKH  fiF  TiiK  Seii.p:  or  tuk  Foot  in 
Rklatioiv  to  thl:  Honkh  ami  to  riiK  Outlink 
OF  THE  NoHMAL   Fool ,      (After  Merkel.) 


Tile  eylindriral   articular  surface  of  the   astrapihis  is  slightly  broader   it 
front  than  behindj  and  in  extreme  dorsal  flexion  the  malleoli  are  slightly  forced. 


Fio,  24lj, — The  AmtANnKMENT  oy  tub  Joints  IN 
TiiK  Foot.     (Mter  Merkd,) 
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apart,  this  being  possible  on  account  of  the  elasticity  of  the  tibio-fibular  liga- 
ments, anterior  and  posterior.  During  plantar  flexion,  on  the'  other  hand,  the 
malleoli  approach  one  another.  The  motions  in  the  ankle-joint  are  partly 
limited  by  the  tension  of  the  ligaments  and  partly  by  muscular  contraction. 
Thus,  when  the  knee-joint  is  flexed,  dorsal  flexion  at  the  ankle  is  possible  to 
a  greater  degree  than  when  the  knee  is  extended.  The  motion  of  ])lautar  flexion 
is  limited  l)y  the  anterior  }>ortions  of  the  ligaments,  that  of  dorsal  flexion  by  the 
posterior  parts.  A  final  limitation,  how^ever,  occurs  in  extreme  dorsal  flexion 
by  apposition  of  the  bones,  and  the  same  is  true  of  plantar  flexion.  Since 
the  power  of  the  flexor  and  extensor  muscles  moving  the  ankk^-joint  nearly 
l»ahiu('(%  and  since  the  p)siti(>n  of  the  Imjucs  entering  into  the  joint  do(\s  not 
affect  the  capacity  of  the  joint  capsule,  effusions  into  the  ankle-joint  produce  no 
characteristic  attitude. 

Articulations  of  the  Tanns. — The  astragalus  articulates  below  with  the  os 
calcis,  forming  two  distinct  joints,  with  two  distinct  synovial  sacs,  each  bone 
having  two  separate  articular  facets,  forming  an  anterior  and  a  posterior  joint. 
A  deep  groove  exists  upon  either  bone  between  these  articular  surfaces,  the 
sj)ace  being  filled  by  a  strong  interosseous  ligament.  This  constitutes  the  chief 
bond  of  union  between  the  bones.  In  addition,  there  is  an  external,  calcaneo- 
astragaloid  ligament,  a  short  band  passing  from  the  outer  surface  of  the  astrag- 
alus lH»ueath  the  l)order  of  its  articular  facet  for  the  fibula,  to  be  attached 
to  the  outer  surface  of  the  os  calcis.  This  ligament  is  parallel  with  the  middle 
jMjrtion  of  the  external  lateral  ligament  of  the  ankle-joint.  A  posterior  calcaneo- 
astragaloid  ligament  connects  the  posterior  extremity  of  the  astragalus  with 
th(»  upjK»r  surface  of  the  os  calcis.  Its  fil>ers  are  directed  backward  and  in- 
ward. The  synovial  membrane  for  the  anterior  calcaneo-astragaloid  joint  is 
continued  forward  between  the  surfaces  of  the  astragalus  and  scaphoid. 

In  front,  the  head  of  the  astragalus  articulates  with  the  concave  surface  of 
the  scaphoid,  as  well  as  wnth  the  anterior  end  of  the  os  calcis  and  with  the 
inferior  calcaneo-scaphoid  ligament.  The  movements  taking  jdace  between  the 
astragalus  and  os  calcis  are  of  a  gliding  character,  from  l)efore  backward  and 
from  side  to  side.  These  motions  are  limited  partly  by  the  tension  of  the 
ligaments  and  partly  by  bony  contact.  The  ligament  uniting  the  astragalus  to 
th(»  sca})hoid  in  front  is  weak.  Behind  and  l)elow,  the  inferior  calcan(M)-scaphoid 
supplies  the  place  of  an  inferior  ligament.  The  os  calcis  articulates  with  the 
cul)oid  in  front  and  the  bones  are  united  by  four  ligaments,  a  sujn^rior  and 
internal  or  interosseous,  a  long  plantar  ligament  and  a  short  plantar  ligament. 
The  interosseous  ligament  is  short  but  strong.  It  rises  from  the  os  calcis  and 
is  inserted  into  the  inner  side  of  the  cuboid.  It  forms  a  strong  bond  of  union 
lH»tween  the  first  and  second  rows  of  tarsal  bones.  The  long  calcaneo-cul)oid 
ligament  lies  superficial  to  the  short  one.  It  is  attached  to  the  under  surface 
of  the  OS  calcis,  from  near  the  base  of  the  tuberosities  and  as  far  forward  as 
the  anterior  tubercle.  In  front  it  is  attached  to  the  ridge  on  the  under  surface 
of  the  cuboid  and  passes  forward  to  the  bases  of  the  second,  third,  and  fourth 
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metatarsal  bones.  Between  tliis  ligament  and  the  cuboid  there  passes  the 
tendon  of  the  peroneus  longus.  The  short  plantar  ligament  unites  the  under 
surface  of  the  os  calcis  to  the  under  surface  of  the  cuboid,  behind  the  j^erouetil 
groove.  It  is  a  broad  strong  band.  The  calcaneo-cuboid  articulation  possesses 
a  separate  sjiiovial  sac. 

The  ligaments  uniting  the  scaphoid  with  the  os  calcis  are  two  in  number. 
The  superior  ligament  arises  with  the  calcaneo-cuboid  ligament  and  passes  fo^ 
ward  to  the  outer  side  of  the  scaphoid,  forming  with  the  internal  calcaneo-cuboid 
a  letter  Y.  They  are  separated  in  front  and  blen<leil  together  posteriorly.  The 
inferior  calcau(H)-scaj)hoid  ligament  is  the  stronger  (»f  the  two.  It  j)as.st*s  frniii 
the  anterior  and  the  inner  extremity  of  the  os  calcis  to  the  under  surface  of  tlie 
scajihoid.  "  This  ligament  not  «)nly  serves  to  conniK»t  the  os  calcis  an<l  acaphoid. 
but  supjKjrts  the  head  of  the  astragalus,  forming  a  part  of  the  articular  cavity 
in  which  it  is  received."     (Gray's  "  Anatomy.") 

The  most  important  })oints  to  hear  in  mind  in  relation  to  the  talotarsal  joint 
is,  tliat  the  motions  of  adducticm  and  supination  o<*cur  together,  as  do  those  of 
abduction  and  pronation  of  the  foot  and  take  place  in  these  joints.  The 
combined  motions  amount  in  all  to  about  40°.  That  the  motion  between 
the  astragalus  and  os  calcis  is  merely  a  gliding  one,  from  before  backward 
and  from  side  to  side;  that  the  astragal(K«icaphoid  joint  is  fairly  movable  and 
rather  feeble,  so  that  dislocation  of  the  astragalus  from  the  scaphoid  occurs 
with  considerable  ease.  Other  anatomical  details  in  regard  to  the  foot  and 
ankle  will  be  mentioned  in  appropriate  places. 

SPRAINS    OR    DISTORTIONS    OF   THE    ANKLE 

Sj)rains  and  distortions  of  the  ankle  are  among  the  most  frequent  injuries. 
In  the  beginning,  it  is  to  be  borne  in  mind  as  a  matter  of  the  greatest  con- 
scKjuence  thai  a  spralii  of  the  ankdc  is  holier  rcf/ardrd  as,  and  treated  as,  a 
fracture  than  as  a  sprain,  unless  the  existence  of  fracture  can  he  positively 
eliminated  hy  physical  examinaiion  and  hy  the  X-rays.  There  is  no  more 
important  caution  in  surgery  than  this. 

Sprains  of  the  ankle-joint  may  be  caused  by  violence  exerted  in  one  or  two 
directions,  citlu^r  abduction  or  adduction.  Sprains  by  ahduction  are  caused 
by  violence  which  produces  an  outward  rotation  of  the  toes,  and  at  the  same 
time  dorsal  flexion  at  the  ankle-joint.  They  are  rather  less  frequent  as  un- 
complicated injuries  than  the  sprains  by  adducticm,  since  the  internal  lateral 
ligament  of  the  ankle  is  so  strong  that,  in  a  large  proportion  of  cases,  the  l)one 
gives  way,  ])roducing  a  fracture  of  the  internal  malleolus,  Iwfore  the  ligament 
will  tear.  Still,  as  descril)ed  under  Pott's  fracture,  this  injury  is  sufficiently 
frequent,  notably  in  combination  with  fracture  of  the  lower  part  of  the  fibula. 
Sprains  by  adduction  are  much  more  common  as  isolated  injuries.  They  occur 
from  violence  which  turns  the  foot  sharply  in  the  d inaction  of  supination.  The 
ligaments  most  often  torn  are  those  between  the  astragalus  and  the  os  calcis, 
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the  anterior  portiou  of  the  external  lateral  ligament  of  the  ankle-joint,  and  the 
rather  weak  ligament  uniting  the  dorsal  surfaces  of  the  astragalus  and  scaphoid. 
In  other  cases,  where  supination  is  comhined  with  adduction,  the  ligaments  be- 
tween the  OS  calcis  and  cuboid  and  between  the  scaphoid  and  cuneiform  bones 
may  be  put  ui)on  the  stretch,  and  more  or  less  extensively  ruptured.  The  ac- 
cident occurs  most  conmionly  from  an  ordinary  turn  of  the  ankle.  The  symp- 
t<»ms  })roduced  are  pain,  swelling,  tenderness,  loss  of  function,  and  ecchymosis. 
The  pain,  both  spontaneous  and  upon  motion,  occurs  at  once  at  the  time  of 
the  accident  and  is  sharp  and  severe.  The  swelling  develops  in  a  few  hours. 
The  ecchymosis,  often  quite  extensive,  appears  upon  the  outer  and  up|)er  part 
of  the  foot,  and  is  frequently  most  marked  in  front  of  the  external  malleolus. 
I  may  rejRMit  that  in  all  these  cases  the  existence  of  fracture  should  be  eliminated 
with  the  utmost  care.  In  both  sprains  and  fractures,  the  loss  of  function  in  the 
ankle  may  l)e  complete  or  partial,  and  no  positive  diagnostic  value  can  be  placed 
upon  this  symptom. 

The  most  iK)i>ular  treatment  of  sprain  of  the  ankle  at  present  is  that  of 
Gibney,  which  consists  in  supporting  the  ankle  by  a  series  of  overlapping 
strij)s  of  adhesive  plaster,  but  without  completely  surrounding,  and  thus  con- 
stricting, the  limb.  Under  this  treatment  the  patients  are  often  able  to  use 
the  joint  from  the  first,  and  recovery  is  said  to  be  more  ra})id  than  after  the 
treatment  by  immobilization.  If  the  joint  be  innnobilized  in  plaster,  it  is  hc- 
liov(»d  that  the  stiifness  due  to  synovitis  and  fixation  is  less  rapidly  overcome. 
Early  massage  and  baking,  conmienced  at  a  very  early  period,  are  believed  to 
be  valuable  measures. 

The  prognosis  of  sprains  of  the  ankle  varies  according  to  the  severity  of 
the  injury — i.  e.,  to  the  extent  of  the  ligamentous  rupture,  and  also  with  the 
treatment  In  severe  cases  it  may  be  several  months  before  the  normal  func- 
tion of  the  limb  is  restored.  In  slight  cases  the  joint  may  be  well  in  a  week 
or  two. 

Chronic  Sprain  of  the  Ankle. — In  cases  untreated,  or  improperly  treated,  a 
sprain  of  the  ankle  may  not  be  recovered  from  for  a  long  time.  The  ankle  may 
remain  j)ermanently  weak  and  painful,  or  there  may  be  considerable  limitation 
(»f  motion.  A  good  many  of  these  cases  are  associated  with  flat-foot  and  ap- 
j>ropriate  treatment  must  be  used  for  this  condition,  ily  own  preference  in  the 
treatment  of  acute  sprains  of  the  ankle,  assuming  that  no  fracture  is  discover- 
able, is  immobilization,  with  or  without  the  application  of  wet  antiseptic  dress- 
ings, or  an  ice  bag,  until  the  acute  symptoms  have  subsided,  when  a  dressing 
of  sticking  plaster  may  be  applied,  and  the  patient  allowed  to  go  about,  if  the 
case  is  not  severe.  In  the  more  severe  cases,  physiological  rest  for  the  joint, 
followed  after  a  few  days  by  massage,  douching,  and  baking,  have  been  followed 
by  good  results. 
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INJURIES    OF   THE    TENDONS   ABOUT    THE   ANKLE-JOINT 

Dislocations  of  the  Tendons. — Tbe  tendons  occasionally  dislocated  in  the 
vicinity  of  the  ankle-joint  are  those  of  the  peroneons  longus  and  brevis,  where 
they  pass  behind  the  external  malleolus.  The  injury  is  a  rare  one.  It  occurs 
from  muscular  action,  by  sudden  contraction  of  the  muscles  of  the  calf,  usually 
when  the  foot  is  rotated  inward.  The  ligamentous  structures,  external  annular 
ligament,  holding  the  tendons  in  place,  are  ruptured.  The  patient  feels  a 
severe  pain  in  the  outer  part  of  the  ankle  and  is  unable  to  walk  uix)n  the  foot. 
Upon  examination,  the  tendons  may  usually  be  felt  riding  across  the  jx>sterior 
portion  of  the  external  malleolus,  and  can  easily  be  pushed  back  into  place, 
sometimes  with  an  audible  snap.  The  dislocation,  however,  is  prone  to  recur 
upon  the  attempt  to  use  the  limb.  As  a  rule,  the  tendon  or  tendons  may  be 
easily  replaced,  and  if  held  in  position  by  a  compress  and  sticking  plaster,  while 
the  foot  is  kept  in  a  condition  of  physiological  rest  for  ten  days  or  more,  the 
dislocation  does  not  recur.  In  untreated  cases,  or  in  some  which  are  not  im- 
mobilized for  a  sufficient  time,  the  dislocation  may  become  chronic  These 
patients  suffer  from  considerable  inc<mvenience  in  walking  and  from  the  dis- 
agreeable sensation  of  feeling  the  tendons  slij)ping  back  and  forth  upon  the 
malleolus.  In  such  cases  an  oix»n  operation  and  the  effort  to  cover  the  tendons 
by  liganu^ntous  structures,  suturing  the  torn  sheath  of  the  tendons  over  them, 
w^ill  usually  suffice  i'or  a  cure ;  a  bone  and  periosteal  flap  may  also  be  chiseled 
from  the  fibula  to  cover  them.  Except  as  a  complication  of  severe  fractures 
in  the  vicinity  of  the  ankle-joint,  the  other  tendons  of  this  region  are  very  rarely 
dislocated.  Among  those  individuals  who  have  an  extremely  relaxed  extenial 
annular  ligament  at  the  ankle-joint,  or  in  whom  the  bony  groove  for  the  t^jndons 
is  unusually  shallow,  these  tendons  may  occasionally  be  dislocated  at  will.  The 
snapping  sound  thus  produced  has  been  utilized  by  certain  notorious  '^  spirit 
rap})ers ''  for  tlie  ])urpose  of  defrauding  the  public.  Beach  ^  collected  and  re- 
ported eighteeu  cases  in  which  one  or  other  of  the  peronei  tendons  were  dis- 
located. In  thirteen  of  the  cases  it  was  the  peroneous  longus  tendon.  The 
accident  had  occurred  in  most  of  the  cases  from  jumping,  occasionally  from 
other  siuiilar  exertions. 

A  dislocation  of  the  tibialis  ])osticus  tendcm  was  reported  by  Martin.  The 
tendon  was  dislocated  forward  in  front  of  the  inner  malleolus.  Although  the 
tendon  was  readily  re})laced  and  reuuiined  in  position,  disability  in  the  foot 
continued  for  a  long  time. 

Rupture  of  the  Tendons  of  the  Foot. — Powerful  contraction  of  the  tendo 
Achillis  may  cause  its  rupture,  or  more  conmionly  a  portion  of  the  tuberosities 
of  the  OS  calcis  is  torn  away.  The  symptoms  of  rupture  of  the  tendo  Achillis 
are,  loss  or  great  diminution  of  the  y)ower  of  ])lantar  flexion  in  the  foot,  in- 
ability to  raise   the  body   upon   the   toes;   there    is  a   hiatus   readily   palpable 


Beach,  Boston  Medical  and  Surgical  Jourmil,  March.  1876. 


FRACTITRES   OF   TIIK   BONES   OF  THE   FOOT 


591 


I 


postjeriorly  at  the  bark  of  tlte  Jk-oI,  or  soniinvhut  higher  up,  in  i^se  the  teiulon 
itself  h  ruiitured-  The  teiido  At4ii11i8  is  of  ^lK^h  «;i'eat  iuqxiiiaiK-e  for  rhc 
fuiiction  of  walking  that  every  eifort  should  h<j  made  to  nnite  it  when  rujittireiL 
In  vii.^i's  whieh  are  n<i!  st^en  nntil  some  Unie  after  the  aeeident,  an  c>|xM'atirai  may 
nevertheless  be  tloae  and  the  end&  of  the  k^ndon  brouglit  together,  <>r  the  tendon 
again  sutured  to  the  os  calcis,  if  necessary,  by  a  phij^lie  operation  iijion  the 
tendon  itself.  After  two  or  three  wtvks  the  foot  may  ^jradually  he  l>rought 
out  of  extreme  plantar  flexicm  until  it  is  at  riglit  angles  to  the  leg.  The  teudo 
Achillis  nuiy  also  Ix^  divided  in  ij|jf*n  w<»unds,  ami  if  the  tendon  is  completely 
severed  the  symptoms  will  resendde  those  of  rupture.  If  oidy  partly  severed, 
tlie  wound  t»f  tlie  teudtm  may  4)n]y  hv  diseovernblt*  up*tn  iuxpi»etiou,  or  jH>ssil*Iy 
by  feeling  a  groo%'e  or  depression  in  its  surfiiee.  In  casi'  the  division  of  the 
tendon  is  an  old  one,  an  operation  should  he  done  for  its  restoration  and  union 
of  the  flivitled  einls.  In  geuenil  it  mnv  Ix^  said  that  tht-  teudiai  is  so  large,  iind 
the  symptoms  produced  so  i-haraeteristie,  that  the  diagnosis  offers  no  ditticulty. 
The  other  tendons  of  the  foot  may  be  cut  by  accidental  wounds,  the  tendons 
iifion  the  dorsum,  for  exam[)le,  when  a  man  who  is  chopping  wood  strikes  a 
glancing  blow  with  his  axe,  the  blade  of  which  is  detk^ted  across  the  dorsum  of 
the  fmit.  The  diagntisis  of  such  injtn'icjs  is  usually  simple  from  the  situation 
of  the  wound,  the  resulting  disability,  and  upon  ins|M>ction.  The  same  rules  in 
fiearehing  for  divided  tendons  in  the  foot  ajiply  as  is  the  case  with  the  forearm 
and  wrist  (s«*e  sections  cm  these  topics),  ahhcJiigh  in  general  it  nuiy  lie  said 
that  the  ten<lons  of  the  foot  do  not  retract  into  inaccessible  [xisitions  so  n^idily 
as  do  tho  tcfirlons  of  the  wrist  and  foreann,     ThiJt  tendons  weakened  by  tuher- 

>cul<»>is,  syjihilis.  m*  su]>jinniti*>u  are  umrr  liiddi*  hi  rupture,  goes  witlifiut  saying. 
BuptiU'e  of  the  Plantar  Fascia. — Rui)ture  of  the  plantar  fascia  is  occasionally 
idist^rved  as  a  c<Mii|i[i(^atjnn  uf  fractirres  of  the  lM»nes  of  the  Hnklc»  foot,  and  leg. 
The  re-sulting  disability  may  depend  in  part  ujxjn  partial  destruction  of  the 
antero-jMisterior  arch  of  the  fof»t,  w*ith  the  production  of  tlat-foot,  or,  on  the  other 
band^  a  erudition  was  descril>ed  by  I^dderhose,'  which  he  called  '*  fasciitis 
chronica/*  a  con<lition  atfecting  the  plantar  fascia,  resulting  from  injury  by 
hlunt  violence  and  from  the  pressure  itf  plaster  ilrcssings,  etc.  Tlic  fascia  Ik?- 
came  hypertropliied  un<l  nodular,  so  that  very  nnirked  pain  and  disability  in 
walking  rcsulfpil.  lu  some  of  the  cases  ohs<^rved  the  cunilition  rest*nd»lrd  mnrr 
or  less  (*los<»ly  Ibipuyfren's  eontracti^m  of  tlie  palmar  fascia. 

t Fractures  of  the  Astragalus, — Tin*  astragalus  may  be  fractured  as  the  result 
riolence  transmitted  through  the  os  calcis,  as  when  an  individual  falls  from 
u  ucight  «p<in  the  foot,  so  that  tla*  astragalus  is  crushed  betwecTi  the  os  calcis 
and  the  Ixmes  of  the  leg.     It  may  also  be  fractured  as  the  result  of  gunshi>t 
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woiuids  or  from  direct  violoucc,  siicb  a.s  rim-ovcr  accidents  and  tbe  like.  In  tLe 
last  two  groups  the  fracture  is  only  a  part  of  a  more  or  less  grave  injury,  and 
even  IB  the  simpler  cases  which  occttr  from  falls,  the  fracture  is  often  associated 
with  fracture  of  tlie  os  calcis  or  of  the  bones  of  the  leg.  In  the  severer  farms, 
such  as  occur  from  run-over  accidents  and  in  gunshot  wounds^  the  bone  may  be 
more  or  less  extensively  comniinnt<^d.  In  those  which  occur  as  the  result  of 
falls  upon  the  foot  the  line  of  fracture  may  run  in  various  directions*  It  may 
Ik?  transverse  in  front  of  tlie  artieulur  surface  for  the  tibia,  the  bead  con- 
stituting an  anterior  and  separate  fragiuent,  or  tbe  line  of  fracture  may  nm 
practically  in  any  direction  witli  reference  to  tbe  long  axis  of  the  bone.  Com- 
minution also  is  not  rare  in  this  group. 

The  diagnosis  may  not  be  easy  by  ordinary  means  of  examination;  fre- 
quently, as  related,  the  fracture  is  complicated  by  fractures  of  other  brines,  so 

that  the  loss  of  function  in  the  foot 
is  absolute.  There  will  always  he 
hw'ulizcd  tenderness  over  the  Hue  "jf 
friicture,  but  it  will  rarely  l:>e  jkis- 
sible  tij  l^Hinilize  accurately  the  pres- 
ence  of  crepitation  in  the  astragalus 
itself,  since  other  near-by  fractures 
may  confuse  the  examiner.  In 
some  eases,  where  tJie  bone  is  frac- 
tured transversely,  the  main  frag" 
ment  has  been  displaced  backwanl, 
m  that  it  projected  j^josteriorlr 
alHive  the  os  calcis.  The  presence 
of  a  bony  ]>rominence  in  this  situ- 
ation, t< (get her  with  other  signs  of 
fracture,  would  lead  the  surgeon  lo 
a  mr»re  or  less  accurate  diagnosis^ 
aufl  the  same  may  be  said  of  otlier 
cases  w^hen  the  fragiuents  are  not- 
ably displaced*  When  no  displace- 
ment exists,  however,  tlie  only  accu- 
rate means  of  diagnosis,  assuming 
that  tlie  fracture  is  simple,  is  by 
carefully  taken  X-ray  pictures.  In 
these  cases  the  pain,  tenderness, 
swelling,  ecchymosis,  and  loss  of 
function  will  be  present,  Init  will 
not  be  characteristic.  In  cases  of 
doubt,  therefore,  the  X-ray  diagno- 
sis sluudd  l*e  resorte<l  to  if  possible.  In  the  cases  accompauied  by  notable  dis- 
placement of  consideral)]e  fragments,  as  for  example,  when  the  fracture  involves 


Fio.   247. — Fracture    of  the   Neck   of  the  As- 

TRAOAl.US      WITH       Ixt'OMPLETE      UlTWARU       ANI> 

Backward   DisLnrATioN  of  the  Body.      (New 
Yurk  IIu*ipital  culkTtlon.) 
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eparatirm  of  a  conaideraUlr  part  of  I  lie  iirtieiilar  surfaoo  for  the  tibia,  or  whon 
the  head  is  separaleil  with  displareuieiit,  the  surgeon  will  hv  justified  in  making 
an  incision  and  eitlier  removiug  one  or  ruore  fragments  or  replacing  them,  if 
conditions  seem  favorable  for  unioiL 

The  Os  Trigonum. — -Tlie  os  trigonuni,  a  small  lK»nj  nodule  altaehed  to  the 
postt^rior  border  of  the  astragalus,  somednias  as  a  bony  process,  sometimes  only 
joined  to  the  astragalus  by 
cartilage,  rM:"cnrs  oeeasionally 
as  a  c*>iigenital  aiifiuialy. 
It  is  usually  found  npt^n 
Ixith  ft'C't  when  It  oeeurs  at 
all.  The  impjrtanee  (*f  this 
bone  lies  in  the  fact  that  as 
the  result  of  injury  to  the 
fr>ot,  it  may  l>e  tlisplaced 
upward  and  lias  l>een  re- 
garded by  many,  when  ob- 
served on  X*ray  plates,  as  a 
separated  fragment  of  as- 
tragalus, its  presence  having 
boen  interpreted  as  indicat- 
ing a  fracture.  In  examin- 
ing for  fractures  of  the  tar- 
sus, the  possible  presence 
of  this  little  iMine  sh(*ii]d  he 
borne   in   mind.      Wlien    it 

[occurs,  it  13  usually  seen 
in  the  plate  just  Ixdiind  the 
posterior  iKirder  of  the  as- 

>  tragalus. 

The  most  recent  litera- 
ttire  of  fractures  of  th<*  lar- 
val liones  may  bo  foujul  in 
an  article  by  Hugh  Calwit 
and    Horace    Binney,    An- 

Ifuth  of  Surgery,   January, 
1907,    p.    51;    also    'MHd 
Fracture  of  the  Tarsus/'  by  Leonanl  W.    Kly,   in   the  same  numlx?r  of  the 
A  Tuials,  p.  GO. 

Fractures  of  the  Os  Calcis. — The  os  ealcis  may  be  broken  in  falls  from  a 
height,  and  in  these  cases  the  fra<*turc  is  a  true  crush  of  the  bone.  It  may  lx» 
fractured  by  direct  violence,  as  fnnii  the  fall  of  an  ir<»n  Ijcani  or  the  like  upon 

'  the  heel.     It  may  be  cruj^bed  sidewise^  as  when  the  frwit  ia  caught  between  a 
wheel  and  the  curb;  it  is  occasionally  fractured  by  bullets,  and  may  be  fractured 


Fto.  248. — <^RrBRiNn  Fkactuhk  of  thk  Op  Calcis  PnoorcEO 
iiT  A  Fall  Fiirnw  a  Hkioht.  Xr»!e  tlie  hrrjadetimg  of  the 
hwi  tttuJ  tfii"  MJ>?M'nc**  of  the  noniml  depri-ssidft^i  upcm  eitlier 
silk'  of  the  tetiilu  Arliilli^.     (Xew  York  Ho^pilui  coIlecUotL) 
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by  muscular  contraction  of  the  muscles  attacluHl  to  the  tendo  Achillis.  In  the 
crushing  fractures  such  as  occur  by  falls  from  a  height  upon  the  foot,  the  signs 
and  symptoms  are  pain  and  tenderness  referred  to  the  heel,  there  is  marked 
swelling  of  the  posterior  j)ortion  of  the  foot,  there  is  obliteration  of  the  depres- 
sions ui)on  either  si<I(^  of  the  tendo  Achillis,  and  usually  a  marked  broadeuing 
of  the  heel.  The  actual  lines  of  fracture  are  hard  to  determine  without  the 
use  of  the  X-rays.  The  fractures  have  l)een  variously  classified  by  different 
observers.  The  classification  of  Cabot  and  II.  Binney  appears  to  me  to  be 
practical.     It  is  as  follows: 

1.  Th(»  fractures  arc  confmcHl  chiefly  to  that  part  of  the  bone  lying  Miind  a 
vertical  plane  through  the  middle  of  the  body  of  the  astragalus,  and  these  eases  may 
be  sub<lividt?il  into  several  groups. 

a.  Cases  with  one  large  heel  fragment. 

h.  Cases  of  small  heel  fragment  corresjwnding  to  the  avulsion  fraetures  of 

other  authors, 
r.  Cases  showing  cracks  or  fissures  but  no  actual  separation  of  fragments. 

2.  Those  in  which  the  force*  of  the  i)low  has  bwn  ex])ended  upon  that  portion 
of  the  OS  calcis  lying  beneath  the  astragalus,  in  front  of  the  plane  mentioned  above 
— i.  c.,  the  anterior  half  of  the  bone.    These  fractures  are  nearly  always  comminuted. 

.'5.  Cases  in  which  the  \Wiole  os  calcis  is  crusheil  and  extensively  comminuted. 

As  beforw  noted,  the  actual  conditions  can  only  be  appreciated  by  means  of  the 
X-rays.  In  a  general  way,  examination  by  ordinary  palpation  does  not  permit  accu- 
rate conchisitms. 

Tlui  classification  of  fractures  of  the  astragalus  adopted  by  Cabot  and 
Binnev  is  as  follows:  The  bone  may  be  regarded  as  consisting  of  two  parts,  a 
protected  part  and  an  exposed  part,  the  body  of  the  bone  l)eing  largely  protected 
by  its  ])osition  lu^tween  the  malleoli.  Th(»  s<»con<l  part,  the  neck,  is  the  morees- 
pose<l  to  violence,  notably  to  twisting  strains  or  to  crushing  violence  from  above 
and  in  front.  Fractures  of  the  neck  constitute  th(»  largc^st  projwrtion  of  all  fric- 
tur(»s  of  the  astragalus.  In  Calxjt's  cases  the  neck  was  the  seat  of  fractmre  in 
ten  out  of  fift(»en  cases  wliere  the  X-ray  plates  were  good  enough  to  permit  an 
accurate  judgiiieut.  Half  of  these  were  <lue  to  falls,  the  other  half  to  direct 
violence. 

Fractures  of  the  body  are  due  to  similar  kinds  of  violence  to  those  producing 
crushing  fractures  of  tli<'  os  calcis.  They  vary  in  character.  The  Ixme  may 
sim]>ly  be  brokcMi  in  two,  or  entirely  crushe<l.  An  accurate  diagnosis  can  onlv 
1k»  made  by  means  of  X-ray  ijictures,  or  by  an  o])en  operation. 

Fracture  of  the  Sustentaculum  Tali. — A  ran*  fracture  of  the  os  calcis.  In  the 
r(»|K>rte(l  (•as(\s  the  injury  has  iK'cn  produced  by  sudden  stnmg  inversion  of  the 
foot.  After  the  fracture  tlu^  f(M)t  assumes  the  position  of  valgus.  There  is 
nuirked  j)ain  and  disability.  The  heel  nuiy  api^ear  a  little  shortened.  Among 
Cabot's  <*ases  of  fracture  of  the  os  calcis,  fracture  of  the  sustentaculum  tali  was 
obs(»rved  in  a  number  of  instances  in  that  group  of  fractures  accompanied  by 
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extensive  comniimition.     As  an  isolated  iiijiiry  it  Im.s  been  din^osticateJ  in 
only  a  very  few  ea8e^. 

Fracture  of  the  Os  Calcis  by  Muscular  Action.— -This  fracture  i?^  an  avulsion 
of  a  ix)rtiim  tif  the  i>s  cideis  hv  virthiU  euntrartioTi  nf  the  tmiselcs  attached  to 
tlie  fendo  Achitlis.  In  some  cases  a  ftmall  {M»rti<m  only  of  the  hone  elose  to  the 
attaehnient  of  the  tendon  lis  torn  away.     In  others  a  eonsiderahle  fragment    The 


Kir;.  24f*.  —  FR\rTTTRE  (H    rin    <  K  PaLcih.      Fnl!  f; 


,  Xv^v    ^'nrk    II 


fHsplaetMfiPiir  may  l>e  sli^lit  or  marked.  In  the  latter  frmnji  of  eases  the  smaller 
fragment  may  be  drawn  np  sinvral  inches  alHive  the  heel.  Tlip  syiiintomg 
rpsenible  those  of  rnpture  of  tlie  tendf>  Aehillis — namely,  loss  of  thf  jKnver  of 
strong  plantar  flexi'm  of  the  f»w»t.  The  flia^i(»sis  is  ii-^iially  (]nUv  easy.  The 
characteristic  disahility  is  uniiiistakahle  anfl  tlie  larger  or  smaller  hony  frag- 
ment can  be  felt  t*u  palpation  *»f  the  region  of  the  hetd  »»r  just  alnive  jt, 

Fractores  of  the  Scaphoid  and  Fractures  of  the  Cuboid* — Thrsc*  are  oxeefMlingly 
rare  as  isohiled  injuries;  a  very  lew  caries  only  have  been  described,     FraeturQ 
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of  the  fornier  has  b(»en  produced  by  indirect  and  direct  violence,  fracture  of 
the  latter  alone  is  so  extremely  rare  that  Stinison  *  says  that  he  knows  of  but 
one  case,  a  patient  in  the  Hudson  Street  Hospital.  "  The  fracture  was  caused 
by  a  blow  on  the  outer  side  of  the  foot ;  crepitus  was  distinct  on  pressure  of  the 
fragment  against  the  cuboid." 

Fracture  of  the  Metatarsal  Bones. — Fractures  of  the  metatarsal  bones  are 
usually  i)r()duced  by  dircvt  violence,  such  as  blows  U])on  and  crushing  injuries 
of  the  foot.  They  nuiy,  however,  be  produced  indirectly,  as  in  such  muscular 
efforts  as  juui])ing,  dancing,  and  the  like.  As  fractures  by  direct  violence  they 
are  quite  couuuonly  seen  in  hospitals  and  dispensaries  as  the  result  of  tlie  fall 
of  heavy  bodies  upon  the  foot,  or  oc*casionally  from  a  horse  stejiping  u])on  the 
foot.  Fre<piently,  when  due  to  these  causes,  two  or  more  of  the  metatarsal  bone? 
are  broken. 

Fracture  of  the  tip  of  the  base  of  the  fifth  metatarsal  bone  has  bc*en  ol>serve<l 
by  Lillienfeld,  quoted  by  Stimson,  in  several  cases  produced,  it  is  believed,  by 
inversion  of  the  foot  by  muscular  contraction  of  the  jwroneus  brevis  muscle. 

The  diagnosis  of  fracture  of  the  metatarsals  in  the  cases  produced  by  direct 
violence  is  usually  easy.  There  is,  as  a  rule,  marked  swelling  and  ecohvmosis  of 
the  foot,  disability,  or  great  ])ain  in  walking,  and  localized  tenderness  at  the 
point  or  ])oiuts  of  fracture.  The  displacement  is  usually  slight,  but  in  some 
cases  an  irregularity  may  be  palpated  u])on  the  dorsum  of  the  foot  corresponding 
to  a  dis])lacemeut  of  one  or  other  of  the  fragments.  These  fractures,  if  simple, 
usually  heal  readily  without  marked  resulting  disability.  If  compound,  it  goes 
without  saying  that  they  may  be  very  serious  injuries  indeed,  since  the  contused 
tissues  are  a  favorable  soil  for  pyogenic  infection.  FVactures  of  the  phalanges 
of  the  toes  are  usually  i)roduce(l  by  direct  violence  and  are  often  comjx>und. 
Their  diagnosis  is  entirely  simple  by  ordinary  methods  of  examination. 

DISLOCATIONS    OF    THE    ANKLE 

Vol'  tlie  anatomical  relations  of  the  bones  and  ligaments  see  the  preceding 
section.  Dislocations  of  tlie  tibiotarsal  articulation  are  extremely  rare  as  is<> 
lated  injuries.  They  occur  in  an  incomplete  form  with  great  frequency,  ass<.»- 
ciated  witli  fractures  of  th(;  lower  ends  of  the  tibia  and  fibula.  The  dislocations 
may  take  ])Iace  backward  or  forward,  outward  or  inward. 

Backward  Dislocations. — Backward  dislocations  are  more  frequent  than  for- 
ward ones,  the  cause  being  extreme  ])lantar  ilexion  of  tlie  foot.  The  injury  may 
be  produced  l)y  the  individual  falling  backward  while  the  foot  is  held  in  a  fixed 
position.  The  limit  of  normal  ])lantar  flexion  having  been  reached,  the  as- 
tragalus brings  up  against  the  ])osterior  border  of  the  tibia.  If  the  violence  is 
continued,  the  lateral  ligam(»nts  are  ru])tured  and  tlu*  astragalus  together  with 
the  foot  sli])s  backward  a  variable  distance,  at  the  same  time  that  the  foot 
resumes  a  j:)osition  of  less  marked  flexion.     The  fibula  may  at  the  same  time  l>e 

^L.  A.  Stimson,  loc.  cil.,  p.  400,  1907. 
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hmkuiif  and  if  this  is  tho  ease  its  lower  fragiiieut  is  displaeed  bat^kward  witli  tiie 
foot 

The  diapn^osis  is  not  difticnlt-  The  front  part  of  iho  fnot  ap|x*ars  ^lirirfened 
while  the  heel  appears  leiiglheoetl  and  more  [>r<mniient.  Tlie  anterior  honler 
of  lite  lower  end  of  ihe  tihia  appears  as  a  sharjdy  marked  ]irominenix^  on  tlie 
frniu  i»f  \\\i*  limh.  The  nudleoli  apfiear  iiotahly  prominent  on  either  side*  and 
tlieir  distauec*  fmni  the  post*n*ior  snrfaee  of  the  lieel  U  inereascHh  T!h*  extensor 
tenilons  a]>]X'ar  as  a  hiindle  of  tense  eords  reaclilv  pall>ahle  n\>tm  the  front  of 
the  jtdn^  the  tenchi  Aehillis  is  proniinent  hr^hind  and  tlie  depth  u(  the  depres- 
sinn?*  n|M>n  either  side  in  frnnt  of  il  is  inen^ased.  Thr*  ]>Hsiri<»n  of  the  fr^nt  part 
*>f  the  fwtt  is  i\tit  eharu<*terislte»  It  may  he  sfraii»ht  oj*  either  achliieleil  or 
ahdlieted.  Luss  nf  funetitm  in  the  jnint  is  enmp|<*Je.  In  TK-ar'ly  jdl  eases  the 
dishK*ati<tn  has  hf^n  €»asily  redm-ed  In  palline:  tlu*  font  forward  and  pusliin^  the 
tihia  ha ek ward. 

Forward  Dislocations  at  the  Ankle-joint. — Forward  dislocation  of  thi^  ankle  i*% 
a  very  rare  injury  indeed,  far  more  rare  than  the  preceding  variety.  The  injnry 
may  l>c  prod  need  in  two  ways.  First,  hy  extri^me  Jind  foreetl  dorsal  flexion  of 
the  ffx»t,  sometimes  aided  hy  a  foree  aetinii;  upon  the  tihia,  either  in  its  hjiii^ 
axis  or  to  prr»ss  it  diret^tly  haekward.  In  ofhi*r  easels  the  injury  <x*enrs  front  two 
foref^s,  one  of  whieli  aets  npni  the  heel  to  ]iress  it  forward,  the  oflirr  np«ai  the 
lower  einl  of  thi*  tihia  tr>  press  it  liat-kwardJ  Tlie  injury  is  not  infreiptently 
comiKUiml,  and  the  displaeenK^nt  may  In*  eoiiijdete  or  ineoinpletp.  The  lumes 
are  not  tisiially  fraetnred,  or,  if  fraetnre  o<'enrs,  it  is  more  apt  to  lie  of  the 
infernal  than  of  the  external  nialleoliiH.  The  delVirmity  is  the  opimsite  to  that 
ill  the  haekwarti  diii^IoeationH — namely,  the  heel  is  shortenetl  and  apj^ears  less 
pronjinent,  and  the  front  part  of  (he  fixit  is  lengthened.  The  distance  In^twivn 
the  malhMdi  aiul  the  posterior  1)^^rder  of  the  heel  is  diminish*»d.  The  eylindrieal 
arli(*nlar  snrfa(*i'  of  the  asfrapdns  is  palpahle  in  front.  The  focyf  nuiy  Im*  in  a 
position  of  plantar  Hexion.  The  east^  are  so  few  that  not  vc-ry  iniieli  <'an  he 
wii<l  in  re^rard  to  treat nient,  except  that  pnshing  the  foot  harkward  and  pnlling 
the  tilda  forward  wonhl  pn*l)ahly  siu^eet^d  in  nM>st  eases. 

Dislocation  Inward, — Two  fonns  of  this  disloeation  o<.*enn  The  first  is  ehar- 
aeterized  hy  markeil  inversion  of  tla?  f<Hit  (  snfdnation ),  siieh  that  the  artieular 
snrfaee  of  the  asrra^alns  lies  I^eneath  the  external  malleolns.  The  second  form 
IS  eliaraeterized  liy  a  rotation  of  the  foot  nium  a  vertieal  axiX  sncli  that  the  tm-s 
arc  directed  inwarti  in  a  jiosiliou  of  adduction.  The  supination  of  the  foot  is 
less  marked  or  ahs4*nt.  I^oth  fi>rms  are  eommonly  aeeom]mnied  by  a  prying 
oiitwanl  of  tlje  exterind  malh^olns  hy  the*  iip[)er  ami  ont(*r  horder  of  the  e-ylin- 
drical  snrfat*c*  of  the  astragalns.  The  tihnla  may  lie  fractured  through  the 
malleoluB,  or  at  its  hase.  In  a  nnndn^r  f»f  instances  the  injnry  has  het-n  eran- 
jiound*  The  external  nialh'olns  njay  ]m*ject  through  a  tear  in  the  skin.  The 
cause  of  tlie  dishH-atinn  has  nsnally  heen  a  fall  n\nm  the  fo<»t  from  a  height. 
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The  diagnosis  is  to  Ix)  made  by  the  j)eculiar  deformity,  and  by  recognizing  the 
absence  of  the  astragalus  from  its  normal  position  between  the  tibia  and  fibiila, 
and  its  presence  as  recognizable  by  the  contour  of  its  articular  surface  uj)ou  the 
outer  border  of  the  f(K>t. 

I  may  say  once  and  for  all  in  regard  to  obscure  fractures  and  disloc*ation 
of  the  Ixmes  of  the  ankle  and  the  foot  that,  if  seen  early,  while  there  is  but  little 
swelling,  it  is  sometimes  p>ssible  to  make  an  accurate  diagnosis  by  ordinary 
means  of  examination.  In  otlier  cases  this  wull  not  be  so,  and  in  these,  stereo- 
scopic X-ray  ])ictures  give  the  most  satisfactory  results.  The  rea<ler  will,  tlit^n*- 
fore,  und<»rstan<l  that  while  the  X-rays  will  not  l)e  again  esj>ecially  iiKMitioneil 
in  this  connection,  tli(»v  are  far  the  easiest  and  most  certain  means  of  diagno^sis 
in  these,  at  times,  rather  obscure  injuries. 

Dislocations  Outward. — These  are,  as  has  been  related  when  describing  Pott's 
fracture,  exceedingly  common  associated  lesions  in  fractures  of  the  lower  ends 
of  the  bones  of  the  leg.  The  dislocation  has  occurred  w^ithout  fracture.  Thus 
Wendell,  cpioted  by  Stimson,^  collected  tw(»nty-seven  cases  uncomplicated  hy 
fracture.  Nineteen  he  called  dislocations  by  pronation,  and  eight  dislocations  l»y 
eversion.  Fourteen  of  the  cases  were  compound.  In  the  dislocations  by  eversion 
the  attitiule  of  the  parts  are  thus  described  by  Stimson: 

The  sole  is  everted,  sometimes  looking  almost  directly  upward;  the  astragalus 
lies  under  the  internal  nuilleolus,  or  obliquely  across  the  mortise,  or,  in  compound 
cases,  may  he  external  to  the  external  mallwlus.    The  malleoli  are  separated. 

Tn  another  group  of  cases  the  foot  is  markedly  abducted,  so  that  the  toes 
point  directly  outward,  or  nearly  so.  Thus  Stimson  -  describes  a  case  which 
he  saw  in  the  Hudson  Street  Hospital,  a  man  who  had  injured  his  right  ankle 
by  slip])ing  on  the  sidewalk  an  hour  previous.  The  case  presented  the  following 
signs : 

The  foot  was  abducted  nearly  90°,  and  over  the  internal  malleolus  the  skin 
was  tightly  strctchiHl.  and  almost  the  entire  articular  surface  of  the  tibia  could  be 
easily  palpatiMl.  I'he  iihula  was  separated  from  the  tibia  below  and  pushed  back- 
ward by  the  foot:  it  was  broken  at  the  middle,  without  displacement.  Reduction 
was  easy  by  traction  and  adduction  of  the  foot. 

Dislocation  Upward. — In  this  very  rare  form  the  astragalus  is  forced  upward 
between  the  tibia  and  the  fibula. 

A  fairly  large  prop()rti<m  of  dislocations  at  the  ankle-joint  are  very  serious 
injuries  indeed,  since  th(\v  are  often  compound  and  are  ass(X*iated  wuth  multiple 
fractures  of  the  Ixmes  of  the  leg,  sometimes  of  the  tarsus,  and  with  serious  lacera- 
tion of  the  blood-vessels  and  the  soft  parts.  The  diagnosis  of  these  complicated 
injuries  is  sometimes  difficult.  If  seen  early  th(\v  may  be  treated,  as  has  else- 
where been  described  in  speaking  of  complicated  wounds  of  joints,  conserva- 

» L.  A.  Stimson,  loc.  cit.,  p.  819,  11)07.  ^  Ihld.,  p.  820,  1907. 
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lively.  Willi  great  care  as  to  the  eleansing  of  tlie  parts,  aseptic  healing  may  often 
be  obtaiueiK  In  bad  cases  care  siiould  be  used  to  keep  tlie  foot  at  right  angles 
to  the  leg  and  iieitber  pronated  nur  supinated,  so  that  i^hould  ankylosis  occur  the 
foot  will  be  in  its  most  useful  jMjsition.  T£  the  wounds  lx*conic  infected  tbey 
must  be  treated  by  free  drainage,  l»y  renioval  of  the  astragalus,  by  resection,  or 
in  die  worst  cases  by  amputation. 

SUBASTRAGALOID    DISLOCATIOWS 

Uisloeation  of  the  os  calcia  from  the  astragalus,  with  simultaneous  dislo- 
cation of  the  scaphoid  frf>ra  the  astragalus,  leaving  the  latti  r  in  jiosifion  in  its 
articuLitinn  with  the  tibia  and 
fibula,  may  fjccur  in  four  di- 
rections— ^utumly,  inward,  *mi 
ward  J  forward,  atid  1  nick  ward. 

Dislocation  Inward. —  The 
violence  producing  the  dish>ca- 
tion  has  usually  l>een  a  fall  from 
a  height  acting  to  produce  ad- 
fhiciion  and  inversion  of  the 
foot     Stimson  states  ^  that : 

The  displacement  is  rarely,  if 
ever,  directly  inward,  hut  is  also 
pomewliat  hackwsinK  so  that  the 
head  of  the  astragalus  rests  upon 
the  cuboid. 


H  The  di»hK*ation  may  Iw*  coiu- 

^  |>ouud,  tlie  huvrateil   w<*tiud  *ki- 

i'urriug  tipuu  the  i»uter  sidu  of  the 
■  fcM>t,  through  which  fhe  exicrual 

iualf*'<ilu.s  nuiy  pn>trHflf\  or  vvim 

kthe  head  of  the  astragahis.  Th<' 
signs  and  symptoms  of  tlie  dis- 
location are,  tlie  sole  of  the  frwit 
hxtks  inward,  the  tr>es  are  ad- 
ducted,  the  leg  appears  to  1m^ 
B  displaced  anteriorly  wirh  refer- 
ence to  tlu*  f»M>t — that  is  til  say. 
ihe  heel  ajifH-ars  h'U'rthrm^d  and 
the  front  part  of  \hv  tVKit  is 
shortened.  The  external  riialle- 
oliis   is  prominent   and   near   it 


Anti'rior  i-ii'w.     (New  York  liu^pitai  collection.) 
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iiiiiv  hr  'i"rn  jiiitl  frU  t\iv  lieail  of  the  astragalus.     Tbo  internal  malleiJiis  ap- 
pears to  be  more  dei'jily  placed  than  normal,  the  snstentacnlnm  tali  can  lie  pal- 
pated Wliind  am!  licdow  the  mal- 
leuhis,  while  in  front  i>f  it  may 
1x5  felt  the  scaphoid  bone. 

Dislocations  Ontward.  -^  Tlie 
entire  fi»nt  btduw  the  astragalus 
in  disjilaeed  ontward,  sometimes 
with  akhiction  »if  the  toes.  The 
jistrai^alus  remains  in  its  normal 
relations  to  the  tibia  and  tibiila. 
Til  a  consitlerablc  proportion  of 
tlie  eases  the  dislocation  is  com- 
jiouiirl  npiin  the  inner  side^  so 
that  tlie  bead  of  the  astra*;;ahis 
prrijeets  throiij^b  a  wound  in  the 
skill.  In  the  directly  oiitward 
varii-ty  tlic  whole  foot  Is  dis- 
jilaeed  bodily  oTitward,  The 
position  more  or  less  closely 
simulates  that  of  an  ordinary 
Polt's  fracture,  the  internal 
malleohm  beiuf^  very  proniincntj 
bill  ill  atblition  the  head  of  th^ 
astrai^alns  fonns  a  marked  pro- 
le r  I  ii>ii  upon  the  inner  and  dor- 
sal ii'^jieet  of  the  ft  int.  The 
scaphoid  may  be  palpated  and 
iush'arl  nf  the  jirouiinenee  Ik" 
bind  it  normally  created  liv  the 
liead  of  the  astragalus  a  depres- 
sion exists. 

Dislocation      Backward, — 

Widl-marked  forms  of  this  dij*- 

loeation     are     extremely     rare. 

The  most  notable  and  most  carefully  studied  and  descril>ed  case  was  that  of 

I*r(d"essor  Carmichael,  reported  I>y  JIaedooidd.* 

Caniiiehiu^l.  in  bis  elTort  to  avoid  a  fall  wbnn  Ids  horse  sttunblrd  and  came  ujion 
his  kneog^  learned  hack  in  the  saddle  and  tbrnst  his  feet  forward:  his  wriiijbt  was 
ret  pjved  upon  the  inner  siile  of  the  ball  of  the  vl^hi  foot,  and  the  dislocation  wa^ 
then-by  produced,  the  defonnit>^  beincj:  m  great  that  it  was  recognizable  through 
liis  boot.     The  tne>i  were  abducted  about  30**,  the  font  slightly  everted;  the  con- 

'  Miit'clnnahi,  Ihibifn  Quarterly  Jourtml  Med.  Set.,  183S.  vol.  \h\  p.  235.     Quot««J  also  by 
Stinison,  tac.  cit>,  p.  824. 


Fig.    251. — iSeriA8TRAGALOii>    IIislocathin    Oi'TWAHn. 
VJL'W  from  bebiud-     (New  York  Huspiiiil  collectioo.) 
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■fsavity  of  the  tendo  AdifUis  was  iiianifostly  increaseil  and  tlio  heel  lengtheniMl;  the 
astragalus  coidd  not  lie  felt  behind  tht*  tibia.  Below  and  iii  front  of  the  inner  rnal- 
kndus  wa8  a  hard  proniiiienee.  over  which  t!ie  ^kin  was  teiise,  formed  bv  Ihe  inner 
surface  of  the  asinigahis.  The  most  striking  deformity  was  a  proniinemv  on  the 
dofiium  of  the  foot;  '*  imme^liately  in  front  of  the  tibia  it  pres^enteii  a  flat  surface 
broatl  enough  to  reeeive  the  finger,  from  which  there  was  an  alrrupt  desct-nt  upon 
the  anterior  jmrt  ut  the  tarsus.  Ovur  the  projection  ciuisrd  by  the  head  *>f  the 
astragalus  thrown  on  tlie  upper  gurfaee  of  the  Pcaplioid  and  cuneiform  bones,  the 
integuments  were  ?o  tense  that  it  was  very  evident  a  small  additional  force  would 
have  driven  it  through  the  skin."  The  distance  from  the  internal  inalleolus  to  the 
end  of  the  great  toe  wa^*  one  inch  less  than  nn  the  other  foot.  Xn  fracture  couUl 
lit*  fmmcL  Flexion  and  extension  were  very  painful.  The  dislrK-ation  was  reiluced 
by  traction  with  the  pulleyti  and  dirwt  prestiure  on  the  heel  and  leg. 

Dislocation  Forward, —This  extriMiiely  nirr  injurv  has  been  in  tin*  rpj»<»rted 
casi^s,  with  two  exceptions  aeenrding  to  Stiuison,  itss<H'iat<'ri  wilh  tVactiiro.  In 
some  the  signs  and  synif>tnuis  liave  lieen  very  uiark(*d  and  the  displaeenumt  con- 
siderable. In  others  the  displacement  has  liecn  slight.  In  the  iiiore  marked 
cases  the  heel  is  shortened,  the  front  part  of  the  ftKJt  lengthemMl.  The  distance 
hctwern  the  e.xternal  malleidus  anri  the  tendo  AebilHs  is  notably  diminished. 
The  prominence  of  the  heel  is  partly  <ir  almost  totally  lost.  In  one  of  the  eases 
reporteil  in  whieh  no  fraetnre  coexisted,  Parise's  patient,  quoted  hy  Stims^n^^ 
the  history  of  the  injury  and  the  conditio tn  sit  tin*  time  of  tlie  examination  were 
AS  follows; 

The  patient  was  injuix'il  by  Iw'ing  criisbe<l  under  a  heavy  weight,  the  thigh  bmng 
fleJtt*«l  nn  the  trunk,  tlie  leg  on  the  thigh,  and  llie  foot  on  the  leg  (dorsal  llcxion). 
Nine  montlis  afterwards  the  condition  was  as  follows:  The  foot  was  at  a  right 
angle  with  the  leg,  a  little  addiuted,  and  very  slightly  everted;  it  was  displaet»d 
forward,  so  that  it  appeared  lengthened  in  front,  and  the  externa!  malleolus  almost 
Iiiui'IhhI  Ihe  tendo  Achillis.  The  extensor  t<*ndons  on  the  instep  were  tense,  iiud 
no  prominence  could  Ik*  felt  beneath  them,  Imt  on  the  outer  side  a  bony  prcuniocnce 
could  be  felt,  whieh  was  thought  to  be  tlie  head  of  the  astragalus,  and  immediately 
in  front  was  a  de[jression  which  admitted  the  finger.  The  liollow  i»etweim  the 
af^tragahis  and  ealcaneum  seemed  to  he  filletl.  Behind,  tlie  prominence  of  the  lu*<d 
was  completely  lost,  the  leg  flattene<l,  and  iti^  surface  interrupted  at  the  level  of  and 
a  little  below  tlie  mallwli  by  a  bony  prominence  which  raiscfl  the  tendo  Achillis 
and  overlapjK'd  the  heel  nearly  half  nn  inch;  nbove  it  was  another,  less  prominent, 
fornu^l  by  the  posterior  articular  edge  of  the  til>ia.  There  was  no  trace  of  fracture, 
no  separatifm  of  tfie  malbNili.  There  was  slight  motion  in  the  tihio-tarsal  joint; 
motion  in  the  joints  of  the  tarsm?  was  entirely  lost.  The  patient  could  hardly  walk 
without  crutches. 

The  diagnosis  of  these  dislocations  can,  as  nlrendy  iudirated.  lie  l>est  made 
by  means  of  the  X-rays.  The  physical  examination  may  Ix*  extremely  difficnlt 
on  aee<rjnnt  of  the  associated  swelling,  so  tliat  the  most  aeeoniplished  surgeon 
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may  be  at  a  los«  to  correctly  interpret  the  physical  signs  revealed  by  palpation. 
The  inii)ortant  points  to  be  borne  in  mind  are  that  the  normal  relations  and 
motions  of  the  joint  between  the  astragalus  and  the  bones  of  the  leg  are  preserved, 
and  tliat  no  lateral  motions  of  the  astragalus  itself  can  be  made.  The  front 
part  of  the  foot  and  the  heel  appear  lengthened  or  shortened  according  to  the 
direction  of  the  displacement.  The  motions  of  the  subastragaloid  joints  are 
either  increased  or  limited.  The  bony  points  which  continue  to  bear  their 
normal  relations  are  the  head  of  the  astragalus  and  the  malleoli,  whereas  the 
relations  of  the  os  calcis  and  scaphoid  to  the  astragalus  and  the  malleoli  are  dis- 
turbed, as  may  be  recognized  more  or  less  clearly  by  palpation  if  the  swelling  l»e 
not  too  great.  As  a  rule  these  dislocations  are  not  diflScult  to  reduce,  but  if 
difficulties  are  found,  an  aseptic  operation  with  search  for  the  obstacles  to  reduc- 
tion and  their  relief  imder  the  control  of  the  eye  are  proper  measures  to  pursua 

DISLOCATIONS  OF  THE  ASTRAGALUS 

Total  dislocation  of  the  astragalus  is  a  more  frequent  form  than  either 
dishx'ation  of  the  tibio-tarsal  joint  or  of  the  subastragaloid  joints.  The  direc- 
tions in  which  the  astragalus  may  be  dislocated  are  numerous.  They  are,  namely, 
forward,  outward  and  forward,  inward  and  forward,  inward,  backward,  and 
lastly  dislocations  by  rotation.  In  a  considerable  proportion  of  cases  the  dis- 
locations are  compound.  The  injury  is  produced  by  falls  from  a  height  upon 
the  foot,  combined  with  a  twisting  strain.  Why  in  one  set  of  cases  the  injury 
should  be  followed  by  dislocation  of  the  astragalus,  and  in  another  by  one  or 
other  of  the  varieties  of  fracture  occurring  at  the  ankle-joint,  no  man  knows. 
Tlie  mechauisin  is  that  the  ligaments  holding  the  astragalus  in  place  are  rup- 
tured by  the  twisting  strains  to  which  the  foot  is  subjected,  and  that  the  weight 
of  tlie  body  trausniitt(»d  through  the  astragalus  forces  the  bone  out  of  position. 

Forward  Dislocations. — These  are  extremely  rare  and  tw^o  absolutely  un- 
doubted cases  only  are  descrilxMl  by  Stinison.^  In  one  there  was  fracture  of  Inith 
malleoli,  the  posterior  surface  of  the  astragalus  looked  directly  forward.  In 
the  otiier  tlie  dislocation  was  coni])ound,  the  head  of  the  astragalus  projecting 
througli  tlie  wound  anteriorly.  There  were  other  fractures  and  the  extensor 
tendons  were  ruptured. 

Dislocation  Outward  and  Forward. — This  is  the  most  common  form  of  dislo- 
cation. The  entire  astragalus  is  displaced  forward  prominently  upon  the  dorsum 
of  the  foot.  The  head  may  be  felt  ])rojecting  in  front  of  the  scaphoid  or  even 
as  far  forward  as  th(»  base  of  the  fifth  metatarsal  bone.  The  fo<^t  is  adducted 
and  sui)inate<l.  In  one  ease  which  came  under  my  observati(m  some  years  ago, 
an  X-ray  i)ieture  of  which  is  shown  in  the  text,  the  history  of  the  accident  and 
the  subsequent  results,  if,  as  I  have  no  reason  to  doubt,  the  patient  told  nie  an 
entirely  truthful  story,  were  so  remarkable  that  they  are  here  given.     While 


'  L.  A.  Stimson,  loc.  ciL,  p.  829,  1907. 
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iag  in  Lis  carriagu  lit-  .slopix^tl  the  horises  fur  somt-  jnirpose,  aud  Ix-iiig  yuuug 
and  active,  jumped  out  to  one  side  to  the  gronud*  In  doing  so  he  turued  his 
ankle  violently  and  sutTered  nevere  pain.  He  wiis^  if  my  memory  serves,  wear- 
ing a  low  8li*x\  He  pereeived 
that  he  had  hnrt  hinuself  h.^ 
verely,  and  ujjim  reua^ving 
liis  shtx*  and  stoeki ug  diseo\'- 
ered  that  his  entire  astragu- 
Ins  had  esea{>ed  frcMii  a  lacer- 
ate*!  wound  njwjn  the  outer 
Mide  iif  his  f*K»t  and  was  hang- 
ing merely  hy  one  or  two  thin 
shreds  of  ligamentous  tissue. 
He  hopped  into  his  earriage 
again,  drove  home,  aufl  sent 
for  a  mirgeon,  wh*>  reui«ned 
the  almost  entirely  separated 
hone.  No  sj^eeial  antiseptic 
measures  were  nm^d  and  th(* 
foot  was  put  up  in  a  simple 
wet  dressing.  Primary  union 
oocurred  in  the  wound,  and 
when  I  saw  him  six  montlis 
later  he  walked  without  |M*r- 
eei»tihle  limp  and  suffered  lit* 
tie  or  uo  diseomfort.  The 
eonditifais  were  as  shown  in 
the  X-ray  pic«iirt\ 

IHslocation  Inward  and  Forward. —  hi  this  group  of  cases  the  astragalus  fonna 
a  marked  prMminenee  in  fn*ut  nf  or  lieh>w  the  internal  malleolus.  IvHtation 
alxiut  a  horizontal  axis  occurs,  the  head  of  the  Imjuc  projects  downward  and  f^ir- 
w*Hni.  The  ftxjt  is  in  the  position  resemhling  flat-fixjt^namely,  in  a  position  of 
pronation  and  alnluetion,  or  in  other  eases  it  is  displaced  direetly  outward.  Thf 
dislocation  may  Ix*  cuuiix»nnd  and  may  be  associated  with  fraetnre  of  the 
malletili. 

Dislocation  Inward* — A  single  case  is  reported  hy  Setter:  * 

The  astragalus  lay  directly  beneath  the  interna!  malleoli  and  had  heen  so  rotated 
that  iU  lower  surface  looki^l  inward.  A  free  incision  was  made  and  the  bone  re- 
stored to  its  pilace.  The  internal  malleolus  and  sustentaculum  tali  had  heen  broken. 
Recover  with  good  function. 

Diftlocatioii  Backward.^ — This  is  a  rare  form  of  injury,  a  considerable  propor- 
tion of  the  cases  being  associated  wHth  fracture  of  the  neck  of  the  lx>ne,  and  in 

»Quot4id  by  L.  A*  Stimeon,  he.  ciL,  p.  830,  1907, 


Fig.  2i>2. — Total  Com porTJD  DisLorATioN  OuTWAitn  or  tub 
AHTiiAiiALLM,  X-ruy  pirtun'  In  tlii'  BUtht>r  <hmm1  fiin<v 
tional  rf«ult.     Caae  ileacriljtnJ  in  iKr  U-xt 
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Km.    2."i3. IJlSLlM-ATlfiN    4*V   THK    AsTHAG  A  tl'H,    Ol  TWA^^P    AND 

FimAVAHi>.  Tin?  Jijsliucaliiui  was  cbiihihI  by  u  twist  of  live* 
ankle,  nntJ  wiis  rpadily  nislut'tMl  by  iiiMiiipuliatirin.  (New 
York  Hospital  ettllwtion,  srrvirL'  of  r>r.  Frank  Hartley.) 

tot!  has  been  observed  in  three  of  tbe  reportotl  eases 
quite  siiH}pIu  ini<l   tlir  rechic- 
tioii  not  dittienll. 

Dislocation  by  Eotation. 
— Stimson  divick's  this  fonu 
of  disloeatioii  into  two 
^'uu ] M  ( »r  vii v'wU PS — ^nanicv 
ly,  r<»tatH>n  ii|M»n  ii  vertical 
or  transverse  ns'i^  combined 
sometimes  wiib  rotntinn  up- 
on an  antero-posterior  axis, 
the  bone  reniHinin^:,  never- 
theless, in  great  jiart  between 
tbe  nmlleuli  and  a  second 
fTHMip  in  wliieli  rotation  has 
oeciHTed  upon  an  antero- 
jiosterior  axis  merely,  wliile 
t]ie  bone  renuiins  almost  com- 
pletely in  tbe  i»;rasp  of  tbe 
malleoli.  Hie  signs  and 
s^inptoms  of  tbe  dislocation 
wi  1  ]  V  a ry  so i  r le wh  a  t  i  n  d  i  tf  e  i*- 
ent  cases.  There  nniy  be 
associated   injmnes,   wueli   aa 


tliese  the  anterior  fragment 
may  retain  its  position,  while 
the  brwly  of  tbe  bone  is  di*- 
pltieed  backward.  In  the  n- 
|Mirted  cases  tlie  backi;\'iirJ 
di.^pl  a  cement  has  been  asso*- 
ciated  in  some  with  a  dis^ 
plaeeuient  inward  or  out- 
ward. The  signti  and  symp- 
toms are  that  a  inurke«l 
defjrt'Ssiou  exists  liehiad  tlie 
scapbrvitl  where  the  brad  i*f 
tlie  astragali  IS  onebt  To  lie 
and  tbe  astragalus  it^if 
forms  a  marked  pruiniuence 
jinsteri<»rly  beneath  the  teado 
Ai'billis,  or  to  one  or  other 
side.  Stimson  notes  that 
persistent  flexion  of  the  ter- 
minal phalanx  of  tbe  fc^at 
The  iliagnosis  is  usually 
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Fig,  254. — Latkual  Vikw  nr  the  Hamk  fAaE, 
(Dialoeation  of  iht^  u^itrngjilus.     Fig.  253.) 
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fracture  of  the  external  iimllcohis.  The  union  Ix^tween  the  tibia  and  tibula 
may  l>e  l»r<ikeii.  Tlie  degree  of  r<jtatioii  has  varied  in  ditfereiit  ca.ses.  In 
those  where  rntatirtn  has  taken  phiee  njMin  an  anteri>-j:M>8terior  axis,  rotation 
has  l)t*en  «»hserved  nji  tn  Istr  .  The  signs  and  symjitnrns  liave  varicrl  so  tnneli 
in  ttie  reiMHied  **asrs  tliat  I  clu  nf4  ek'(*t  tf»  take  tke  sjmee  to  deserilx*  them. 
Tnietion,  pressure,  aiifl  nianipnhitinn  have  sneetHMled  in  eaiising  reduction  in 
a  iireat  mauy  eases.  If  rednetiun  fsiils,  an  asejitie  operation  iiuiy  be  done  to 
reuHive  thi*  obstaeh'  to  reiluetiun  under  tlie  nmtnd  uf  tlie  eye  and  to  replace  the 
bone,  or  if  thij?  be  inipractieable  to  remiove  it.  The  prognosis  of  compound  dis- 
h»f^atioug  treatt^d  constTvatively  has  nut  Iw^en  very  pood.  Suppuration  with 
aukyk)sis  or  ampntntinn  or  death  has  resulted  iu  a  cmid  many  case«. 
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MEDIOTARSAL    DISLOCATIONS 

llisloeaUon  <if  ilie  seajThoid  and  euhiod  fntni  tla^  astragalus  and  o^  calcU 
is  a  rare  injury.  It  may  oeeur  from  ilireet  violence  as  in  run-t»ver  accidents, 
or  in  falls  from  a  height.  The  seaphidd  and  cuhciid  may  he  displaix^il  back- 
ward, so  that  tlie  lunul  of  the  astragalus  projects  iu  front  of  the  scaphoid 
and  the  os  eaU'ist  ui>on  the  upiK*r  surface  of  the  enlxdd,  Displaceiueut  in  the 
o|>lHisite  dirtvliou  may  also  m-cur.  The  deformity  in  an  i»Id  ease  reported  by 
Ward  and  ipiuted  by  Stirjisun  was  as  follows:  * 

The  foot  presented  a  remarkai^ly  twisteii  appearance,  the  anterior  part  Ijeing 
directt*d  ninsiihvrahly  inward,  and  tlie  inner  edge  somewhat  elevateih  The  dorsum 
was  gliortened  one  inch.  The  anterior  ends  of  the  cateancnni  and  astragalus  pro- 
jected distinctly  on  the  dorsmn.    The  external  malleolus  had  lieen  fractured. 

In  one  of  the  re] sorted  eases  the  dishx*atiou  had  iMX'urred  r»ulward.  l.o^s  of 
the  arch  of  the  fi»ot  to  the  extent  «d'  a  ci>nvexity  of  the  sole  has  Ih-cu  observed. 
The  cages  pr<»duei'd  by  direet  virdence  have  usually  been  associated  witii 
fractures. 

ni8LOCATIONJ?   OF   'VllE    OxJlER   BoNES    OF   TOE    FnoT. Isulafed    dislocation 

o(  the  08  ealeis  has  l>t»en  n^ported.  A  few  cases  of  isobiled  dish K*at ion  of  the 
jicftphtiid  either  forward  ot  inward  have  l*een  observe<L  The  eulioid  dishx^ationa 
have  usually  lM?en  associated  with  the  disbieations  of  other  Ijones,  The  euuei- 
forni  Iwjue^  may  he  disloc^ated  se]>ftrately  or  together.  The  reeoguition  of  these 
conditions  l^  usually  not  difficult  im  anatomical  erronnds* 

DISLOCATIONS    OF    THE    METATARSAL    BONES 

The  metatarsal  hoiu\s  may  be  disloeafed  f  n  tunssf"^  and  the  dislocations  may 
occur  in  any  rme  of  four  direetirms — upwani,  inward,  (h>wnward,  or  outward. 
They  are  rare  injuries,  most  eomuionly  produeed  by  direct  violence,  and  since 
the  Imny  deformities  are  readily  made  out  on  palpation  on  anatomical  grounds. 
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the  diagnosis  is  not  diflScult,  unless  obscured  by  very  great  swelling.  When 
marked  displacement  occurs  the  front  part  of  the  foot  may  appear  notably 
shortened.  Dislocations  of  but  one  metatarsal  are  more  common  in  the  first 
than  in  the  other  four.  The  most  common  form  of  displacement  has  been  up- 
ward, although  it  may  be  outward.  Stimson  states  that  in  the  reported  cases  a 
frequent  cause  has  been  a  fall  while  riding  a  horse,  the  pressure  of  the  stirrup 
against  the  inner  and  under  surface  of  the  bone  having  produced  the  dislocation. 
The  diagnosis  of  all  these  dislocations  is  sufficiently  easy. 

Under  the  head  of  Morton's  disease  is  described  a  subluxation  of  the  head 
of  the  fourth  or  third  metatarsal  bones  attended  by  a  falling  of  the  transvenie 
arch  of  the  foot  and  accompanied  by  pain  referred  to  the  interval  between  the 
third  and  fourth  toe-joints,  or  radiating  to  the  last  joint  or  plantar  surface  of 
the  fourtli  toe.  The  condition  is  ordinarily  known  as  anterior  metatarsalgia, 
or  Morton's  painful  toe.  It  is  supposed  to  l)e  due  to  the  wearing  of  im- 
l)roper  shoes,  notably  shoes  ^^hich  are  too  narrow  and  which  inhibit  the  use  of 
the  toes  themselves  as  additional  supports  to  the  foot.  The  pain  is  often  of  a 
sharp  and  neuralgic  character,  in  addition  to  which  there  may  be  burning  and 
tingling  sensations  in  the  affected  toe  of  considerable  severity.  The  disease 
affects  women  more  often  than  men.  One  of  the  characteristic  features  of  the 
condition  is  that  when  the  pain  occurs  the  individual  has  an  almost  uncon- 
tr()llal)le  desire  to  remove  the  shoe  and  rub  the  affected  toe.  The  pain  may  l^e 
felt  whenever  the  patient  walks,  or  only  at  intervals,  or  only  when  certain  sizes 
and  sliai)es  of  shoes  are  worn.  I  have  myself  suffered  from  it  when  wearing 
moccasins  and  trani])ing  in  the  woods.  In  addition  to  the  pain  there  may  be 
tenderness  over  tlie  metatarsal  joint.  The  cause  of  the  affection  is  supposed  to 
be  undue  lateral  pressure  causing  the  crowding  together  of  the  heads  of  the 
metatarsal  bones.  The  affected  metatarsal  Ixme  may  be  forced  upward  above 
its  fellows,  tlnis  producing  a  subluxation.  The  treatment  is  the  w^earing  of 
proper  shoes  and  the  support  of  the  arch  by  a  suitable  metal  plate,  massage,  and 
s])ecial  exercisers  to  restore  the  arch  and  to  develop  the  muscles  of  the  toes  are 
soinetinios  of  use. 

Congenital  dislocation  of  the  ankle-joint  has  been  reported  in  a  very  few  casi^s. 
In  a  series  of  cases  sliowu  by  Kraske  the;  disease  was  hereditary  and  occurred 
in  a  fatlier  and  two  sons.  The  deformity  was  due  to  a  congenital  defect  of 
development  in  the  fibula  with  the  ])roduction  of  a  very  marked  valgus  and  great 
weakness  in  the  ankle.  The  muscles  of  the  leg  were  poorly  developed.  (See 
also  Congenital  Defects  of  the  Leg.) 

DISLOCATIONS    OF    THE    TOES 

Dislocation  of  the  nietatarso-j)]ialangeal  joint  of  the  great  toe  is  usually 
caused  by  such  forms  of  violence  as  ])ro(luce  sudden  hyperextension  of  the  toe. 
Such  may  be  a  fall  upon  the  foot  when  in  marked  plantar  flexion,  the  gre^i 
toe  being  extended,  or  from  such  hyperextension  produced  by  kicking  some 
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rigid  body.  The  flisloratiop  ojay  Im?  flirc'ctly  barkwanl  nr  luickwiird  aD<l  rn  nuv 
side,  Oecasioeally  tlie  injury  is  eonipmiud  witlj  t\w  project  inn  of  tin-  nrtiouiar 
md  of  the  metatarsal  boue  tliroiigh  the  skin  to  the  inner  and  under  Hide  uf  tiie 
joint.  Tlie  flexor  teniltin  may  l>e  disloeated  in  sneh  a  manner  as  lo  prrMliiee 
great  ditticulty  in  reduction,  so  that  an  o^wn  incision  may  Ik*  necessary.  The 
diagnosis  is  quite  simple;  the  base  of  the  phalanx  rises  proniinenlly  n]M>u  the 
dorsum  of  the  metatarsal  hone,  or  to  the  one  or  other  side  thereof.  The 
phalanges  may  he  in  a  position  of  hyj)erexteusion  or  lie  parallel  with  the  meta- 
tarsal hme.  In  the  dislijeations  outward  and  upward,  or  inward,  the  base  of 
the  phalanx  will  he  recognizable  as  a  sharp  prominence  in  corn*s|w-mding  p«isi- 
tiuns.  When  \lw  dishx^atitm  is  eotuponnd,  the  project  if  m  of  (he  articular  end 
of  the  metatarsus  through  a  slit  in  tlie  skin  o{  tlie  s*ile  can  be  recognized  on 
inspection.  The  injury  is  sometimes  associated  with  sprains  or  subluxations 
of  other  neigldwjring  joints, 

Tiie  terminal  phalanx  of  the  gi'eat  toe  may  1m?  disloeat4?4lj^  the  phalanx  is 
ejisplaeed  dorsally  by  liyperextension.  The  injury  mny  be  eoni pound.  The 
diagnosis  presents  no  difficulties.  The  four  outer  toes  may  Ih?  disk>oated  in 
conibination.  The  dislocation  has  usually  been  upf>n  the  dorsiun  of  the  lueta- 
tarsns,  or  occasionally  outward  <lisp|aeeinent  merely  has  been  observed.  The 
injury  may  be  compound.  They  are  very  rare  injuries,  rarer  even  than  dibloca- 
ti*>n  of  the  distal  phahmx  of  tlu»  »rr<^at  Uh\  A  disbM'taifni  of  rhe  second  pha- 
lanx  of  the  tliini  t*x3  has  Ijceu  reported, 

THE    DIAGNOSIS  AND    SURGICAL    INDICATIONS   IN  SEVERE   TRAUMA- 
TISMS OF    THE    ANKLE    AND    FOOT 

Severe  crushing  injuries  n(  the  font  uecoitipanicd  by  multi|de  fractures  of 
the  hemes  and  contused  and  lacerated  wounds  of  ihe  soft  |>arts  ure  fn*<pient  antl 
very  serious  injnries.  While  the  diagnosis  of  these  conditions  is  usually  en- 
tirely siiujile  if  aided  by  the  X-rays,  the  operative  indications  require  a  bi^^h 
degree  of  skill  and  experience  f^u^  their  pro|ii*r  fultilltucni.  Among  nncleanly 
persons  the  skin  of  the  f*Mjt  is  often  the  home  of  infectious  germs  of  one  sort  cu* 
another,  and  further,  from  the  nature  of  the  accidents,  j>roducing  severe  injuries 
of  the  foot,  the  wounds  are  very  fre<]uently  infected  by  strt^et  tilth,  by  soil  and 
dirt  which  swarms  with  gi^nus  »d*  suj>pnration,  nnd  also  in  certain  regions  with 
the  Imcilli  of  tetanus,  or  their  sjKires.  Such  injuries  are  qnite  commonly  so 
eoinplicateil  that  disinfection  <>f  the  wound  is  inipracficable.  They  are,  there- 
fore, followed  in  a  gorid  many  cases  by  suppuration  and  in  not  a  few  instances 
by  pfdegmonous,  nc^erotic  spreading  processes,  which  threaten  the  patient's  life, 
unless  early  amputation  1h_*  j>erformed.  ( Sc»c  Diseases  of  Wounds,  Vol.  I.) 
The  joints  of  the  ankle  are  so  nnmerons  and  the  individual  joints  either  coni- 
mnnicate  one  with  the  other,  or  are  close  together,  that  infection  in  one  is 
frequently  followed  by  inft4:^tion  in  several  adjoining  articulations.  Such  in- 
fections can  rarely  1x5  treated  sueeessfnlly  by  ordinary  drainage.      Resection 
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of  one  or  more*  jointSj  or  the  removal  of  one  or  several  of  the  tarsal  bones,  may 
be  followed  by  hetter  results.  Infection  of  the  tendon  sheaths  of  the  fo<»t  are 
also  very  difficult  to  treat.  The  subcutaneous  tissues  and  fascial  layers  of  the 
foot  are  extremely  dense,  and  it  is  hard  indeed  to  relieve  the  tensiou  of  inflaiu- 
niatory  processes  and  provide  for  adequate  drainage  by  incisions  of  any  nature. 
In  the  less  complicated  wounds  of  the  foot  which  become  infected,  we  may.  In- 
early  incision  and  careful  treatment,  avoid  serious  loss  of  function  in  the  liuili. 
It  is  to  be  borne  in  mind  that  infections  of  the  ankle-joint  itself  are  sometimi^ 
best  treated  by  removal  of  the  astragalus.  If  one  or  other  of  the  smaller  joiaU 
is  involved  alone,  resection  of  the  whole  or  a  part  of  one  of  the  b<^nes  of  the 
tarsus  may  furnish  adtHpiate  drainage.  Thus,  in  a  case  coming  under  my  care 
some  years  ago,  a  boy  aged  eleven  ran  a  nail  into  the  joint  l)etwtHin  the  astraj;- 
alus  and  the  scaphoid.  The  nature  of  the  injury  was  not  at  first  recogniztMl, 
and  the  joint  became  infected.  I  saw  the  patient  about  five  days  after  he 
was  hurt.  I  drained  the  joint  at  first  by  a  simple  incision,  but  this  was  not 
sufficient  to  overcome  the  infection,  and  I  was  obliged  to  remove  the  scaph<a<l 
bone.  This  was  followed  by  speedy  convalescence  and  the  functiimal  result 
was  exceedingly  good,  a  very  slight  limp  merely  remaining  at  the  end  of  a  few 
months. 

The  especial  caution  which  is  to  l)e  borne  in  uiind  in  the  treatment  of  com- 
plicated injuries  of  the  f<M)t  and  ankle  is,  that  iufecticms  here  usually  recpiire 
heroic  measures. 

Gunshot  wounds  of  the  bones  of  the  ankle  are  grave  injuries  on  account 
again  of  the  danger  of  infection  of  the  several  joints.  The  injury  produced  to 
the  Ixmes  of  the  tarsus  by  bullets  vary  here,  as  elsewhere,  with  the  character 
of  the  missile,  its  velcKdty,  etc.,  as  elsewhere  described.  Small  leaden  pistol 
bullets  nuiy  jK^rforate  the  astragalus  or  os  calcis  with  but  little  comminution. 
(See  Vol.  I,  p.  25.)  In  this  case  the  wound  remained  aseptic  and  there  was 
little  or  no  resulting  loss  of  function  in  the  injured  joint.  Large  rifle  bullets 
of  soft  lead  will  usually  produce  such  a  degree  of  counuinution  of  bcme  as  to 
require  an  extensive  resection,  or  if  infection  occurs,  often  amputaticm.  Jack- 
eted ritle  bullets  may,  at  long  ranges,  cause  simple  pi^rforations,  while  at  short 
ranges  tli(\y  are  a])t  to  ])nKluce  rather  wides])rea(l  destruction  of  bone.  These 
injuries,  even  though  they  may  remain  aseptic,  are  frequently  followed  by 
marked  stiffness  in  the  joints,  by  excessive  callus  formation,  by  adhesions  of 
the  tensions  to  their  sheaths,  and  more  or  less  niark(Ml  resulting  disability.  This 
will  especially  be  true  if  the  wound  passes  through  the  foot  from  side  to  side, 
so  as  to  impair  or  destroy  the  antero-])osterior  arch.  In  those  cases  which  lxK»ome 
infected  and  require  amputation,  notably  in  wounds  involving  the  ankle-joint 
itself,  it  is  to  be  borne  in  mind  that  an  amputation  of  the  leg  at  the  point  of 
election  gives  the  best  stump  for  the  fitting  of  an  artificial  lind).  If  the  patient 
is  in  such  a  walk  of  life  that  he  probably  will  be  unable  to  procure  an  artificial 
limb,  Pirogoff's  amputation  gives  a  useful  stump.  In  all  the  cases  treated 
conservatively  the  foot  should  be  jdaccnl  at  right  angles  to  the  leg  and  neither 
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;il><luct(Ml  nor  iidduetcd,  so  that  if  ankylosis  takes  place  the  foot  will  be  in  the 
best  possible  position.  In  regard  t^>  injuries  of  the  metatarsal  Inmes  and  toes, 
it  is  to  be  borne  in  mind  that  the  loss  of  one  or  more  of  the  smaller  toes  is  not 
a  matter  of  great  consequence.  The  loss  of  the  great  toe,  on  the  other  hand,  is 
a  verv  s(»ri<)us  injury  indeed,  and  this  will  be  more  especially  true  if  the  ball 
i»f  the  foot  also  must  be  removed. 
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CHAPTER    XXIX 

DISEASES  AND  TUMORS  OF  THE  FOOT  AND  ANKLE 

DISEASES  OF  THE  SOFT  PARTS 

The  acute  superficial  inflammations  of  tlie  skin  and  subcutaneous  tissue? 
of  the  foot  and  toes  are  less  frequent  and  less  important  than  the  similar  lesions 
upon  the  hand.  Ordinary  furuncles  and  larger  abscesses  on  the  skin  of  the  f(H:»t 
are  occasionally  observed.  Such  may  arise  from  superficially  infected  abra- 
sions. The  origin  of  such  abscesses  is  in  many  instances  the  infection  of  a 
com.  The  pus  accumulating  beneath  the  dense  mass  of  homy  epithelium  causes 
exquisite  pain.     The  diagnosis  is  readily  made  on  inspection  and  palpation. 

A  form  of  superficial  ulceration  occasionally  occurs  at  the  bottom  of  the 
clefts  between  the  toes.  They  may  arise  from  excessive  sweating  of  the  foot 
during  the  hot  weather,  or  from  want  of  cleanliness.  On  the  other  hand,  a  con- 
siderable number  of  cases  occur  among  persons  who  bathe  very  frequently.  In 
these,  the  frequent  bathing,  combined  with  jXirspiration,  causes  a  softening  an<l 
maceration  of  the  ej)ithelium  w^hich  is  followed  by  the  formation  of  a  minute 
fissure.  In  this  latter  group  of  cases  less  frequent  bathing  and  the  use  of  a 
dusting  powder  of  talcum,  together  w^ith  the  insertion  of  a  pledget  of  aseptic 
cotton  between  the  toes  usually  causes  speedy  cure.  In  other  cases  stroking 
the  base  of  the  fissure  with  a  stick  of  nitrate  of  silver  w^ill  cause  it  to  heal.  In 
this  connection  it  is  important  to  bear  in  mind  that  the  spaces  between  the  toes 
are  not  infreijuent  sites  for  HyphiUt'ic  moist  papules.  The  appearance  of  the 
lesions,  however,  is  quite  diflFerent  froui  that  of  simple  ulceration.  The  essen- 
tially chronic  character  of  the  disease,  the  smeary,  unwholesome  surface  of  the 
papules,  the  presence  of  a  sy])hilitic  history,  or  of  other  syphilitic  manifestations 
are  usually  sufficient  for  a  diagnosis. 

Upon  the  sole  of  the  foot,  as  upon  the  palm  of  the  hand,  infections  not  in- 
frequently occur  beneath  blisters,  caused  by  prolonged  walking  or  by  walking 
in  improper  shoes.  In  some  cases  the  infection  remains  confined  to  the  surface 
of  the  cutis.  In  others  it  extends  into  the  subcutaneous  tissues.  In  this  latter 
group,  we  find  superficially  a  blister  containing  pus,  and  the  blister  having 
been  cut  aw^ay  a  minute  orifice  is  found  at  its  center  perforating  the  skin  and 
communicating  with  a  smaller  or  larger  abscess  cavity  in  the  subcutaneous 
tissues. 

The  deeply  sealed  suppurative*  pro(»esses  of  the  solo  of  the  foot  proceed  most 
often  from  infected  wounds  of  the  sole  itself,  whether  punctured,  incised,  or 
610 
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gunshot  wounds  J  l€»ss  eoinnionly  from  lofui-tions  of  tlie  toos.  The  conditions 
in  the  sole  of  the  foot  resemble  tliose  in  the  palm  of  the  hancL  The  eonnective 
tissues  are  extremely  iinn  and  dense,  and  aUhoiigh  ahscesses  of  the  sole  are 
intensely  painful,  no  very  marked  swelling  of  the  s^de  is  observed  during  the 
€*arlier  stages  of  the  inftH_*tion.  71^  iimnrs  upon  (he  dorsum  of  (he  foot,  on 
the  other  hand,  are  more  lax  and  the  swelling  and  relhditis  sjirea^l  rapi<lly  from 
the  sole  to  the  dorsmiu  producing  re<lness,  edema,  and  other  signs  of  pyogenie  in- 
fei*tion.  An  unskillful  or  careless  ohservnr  may  he  tuishMl  as  to  flu*  seat  of  the 
pyogenic  focus  and  assnnie 


that  it  is  npoTi  the  dorsum 
of  the  foot,  whereas  in  real- 
ity it  lies  l)eneath  the  plan- 
tar faseia  in  tlie  s^ile.  The 
most  imfx>rtant  guide  1^ 
the  center  of  the  |)yogeme 
focus  is  the  sixintaneous 
pain  and  (he  er(remeJtf  se- 
re re  pain  prod  need  hy  pres- 

^sure  wiih  the  finger  over 
the  ahseesfi.  The  tissnes 
of  the  sole  are  so  dense  thai 
the  i*ign  of  fluctuation  is 
8-careely  ol>ser\'ed,  unless  the 
entire  sole  is  eoiuH^rted  intt* 
a  bag  of  pus.  It  shoidd  1h' 
iMimo     in    mind     that    the 

^  cloe{>-seated   prm*esses  of  the 

P  £ole  tend  to  infect  the  ten- 
don sheaths  and  to  travel 
along  the  tendons  to  the 
leg,  as  do  similar  processes 
in  the  hand  and  forearm. 
Here,  as  elsewhere,  the 
treatment  of  such  abscesses 
or  phlegmonous  pr^fcesses  is 

Ke&rly  free  incision  for  the  relief  of  tension,  and  care  should  be  exercised  in 
niaking  such  cuts  to  place  them  as  far  as  possible  in  situations  which  will  not 
Bubseqnently  be  pressed  njKjn  during  walking — naniedy*  along  the   borders  of 

■the  foot,  or  in  that  p«:»rtion  of  the  sole  beneath  the  instep  w^here  normally  little 
or  no  pressure  riccurs.  Further,  the  cut  or  cuts  should  he  nuide  with  due  regard 
to  the  |x>sition  of  tht-  tendons,  so  that  these  may  not  he  injured. 

H  Callosities  ani  Corns. — Tlie  formation  of  eaUosiiies  npon  the  sole  of  the  foot 
and  \i\Kni  the  pressure  hearing  surfaces  of  the  toes  is  a  very  frequent  condition. 
Under  ordinary  circumstances  such  callosities  are  of  no  great  moment.     When, 


FiQ.  255.— »X-Rat  Picture  of  a  Niijddlk  Eaii«£1>i>ku  in  the 
f^ALL  or  THE  F*>oT  Be.veath  thk  Gheat  Tok.  ThcT 
«tffeiwcapic  plctun^  iXTiiiitt-ed  tlie  i^iHtiiiiiN  o(  th« 
iK^etik  U»  tht*  Imne  to  be  distinctly  appreciated. 
(Author's  collection*) 
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however,  they  have  become  excessive,  they  may  be  painful  from  pressure  upon 
the  nerve  endings  in  the  true  skin.  Their  diagnosis  presents  no  difficulties.  As 
already  noted,  when  the  tissues  beneath  such  callosities  become  infected  the 
resulting  abscess  is  unusually  painful.  The  formation  of  callosities  can  best 
be  prevented  by  wearing  properly  made  shoes  which  fit  the  feet  without  cramp- 
ing them,  and  by  discarding  shoes  which  produce  undue  pressure  at  any  point. 

Perforating  TJlcer  of  the  Foot  (Mai  perforant). — A  peculiar  form  of  cal- 
losity on  the  foot  is  quite  commonly  observed  in  cases  of  locomotor  ataxia. 
These  patients  are  not  conscious  of  undue  pressure  ujx)n  the  foot  in  walking  or 
standing,  and  at  one  or  other  point,  frequently  beneath  the  metatarso-phalangeal 
joint  of  the  great  toe  and  bi^neath  the  same  joint  of  the  fifth  toe,  callosities; 
form,  usually,  in  my  experience,  of  a  luore  marked  character  than  occur  in 
normal  feet.  As  time  goes  (m  such  a  callus  becomes  tender  and  painful.  Fpon 
inspection,  at  the  center  of  the  callus  will  be  observed  a  dark,  black,  or  purple 
area.  If  the  horny  epithelium  be  cut  or  shaved  away,  there  will  be  found  at 
the  center  of  the  callus  a  small  collection  of  extravasated  blood,  and  beneath 
that  the  papillary  layers  of  the  cutis  will  lie  found  in  a  condition  of  su|)erficial 
ulceration.  If  now  the  ])atient  lies  up  and  doc»s  not  walk  upon  his  f<x>t  for  a 
time,  the  minute  ulcer  speedily  heals,  but  always  with  the  production  of  new 
callus  formation  which  reuiains  scmiew^uit  tender  and  painful.  Presently,  or 
after  years,  a  small  deej^seated  idcer  forms  in  the  true  skin  beneath  the  thick- 
ened layers  of  horny  epithelium,  and  upon  inspection  it  will  be  found  that  the 
ulcer  is  a  little  larger  and  a  little  det»i)er  than  during  i)revious  attacks.  On  this 
occasion,  perhaps,  the  ulcer  becomes  infwted,  the  ])atient  has  a  moderate  cellu- 
litis around  it  which  uiay  extend  upward  upon  the  dorsum  of  the  foot.  He  will 
then  be  confined  to  bed  for  a  week  or  more. 

This  series  of  events  re])eats  itself  from  time  to  time  until  there  is  developed 
a  well-marked  trophic  ulcer.  Such  an  ulcer  usually  heals  readily  enough  as  the 
result  of  rest  and  ])rotectiou,  but  as  soon  as  the  patient  again  uses  his  foot  it 
breaks  down,  becomes  tender,  painful,  inflamed,  and  deej)er.  These  ulcers  may 
finally  invade  the  teudon  sh(»aths,  the  bones,  and  the  joints,  and  imder  such  ci^ 
cumstances,  they  will  sometim(»s  necesj^itate  the  am})utation  of  one  or  more  toes. 
I  have  had  several  cases  of  this  kind  under  my  care  during  a  period  of  years. 
In  some  of  them,  I  have  fouud  it  necessary  to  amputate  first  one  toe  and  then 
another  u})on  either  foot,  until  four  or  five  toes  have  been  removed,  the  entire 
process  extending  over  a  period  of  a  number  of  years,  and  slowly  growing  worse 
with  the  progress  of  tlie  diseav^e.  Tn  a  few  cases  the  ulcerative  process  is  more 
rapid  and  may  at  an  early  date  invade  the  bone,  or  one  or  other  of  the  metatarso- 
phalangeal joints.  In  still  others,  if  the  condition  is  neglected,  the  ulceration 
may  take  on  a  gangrenous  character  with  more  or  less  extensive  destruction  of 
the  soft  parts,  though  this  in  my  ex]>erience  is  a  rare  accident. 

Corns. — (\)rus,  like  ordinary  callous  formations,  follow,  as  a  rule,  pressure 
from  improperly  fitting  shoes.  They  are  a  very  couunon  ailment,  and  cause  a 
good  deal  of  suffering  in  certain  cases.    The  horny  layers  of  epithelium  are  piled 
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Up  over  a  oircorascribed  area.  In  the  center  of  the  corn  tin*  horny  layer  usually 
pr«jjef»t5  downward  in  a  somewhat  conical  form  into  the  papilhiry  layers  of  the 
true  skin,  and  this  eouical  mass  of  horny  eiiithelinni  eoiistitotcis  the  so^alled 
heart  or  mot  of  the  cohl  As  already  stated,  when  infected,  the  suiall  abscesses 
Wneath  such  corns  nuiy  l>e  extreuady  |miuful.  In  some  eases  a  uiiniite  hursa 
fomis  beneath  tht'  corn  and  its  infection  ujuy  pve  rise  tn  an  exceedingly  pain- 
ful abscess.  In  sr»uie  cases  infe(*ti<(ii  of  snch  a  hiirsa  letuls  ti»  infection  of  the 
deejjer  structures^  the  sid>Putau(M»us  tissues,  tendHn  sheaths,  wilh  niniv  or  less 
f*erious  eonsequenees,  hi  other  cases  where  snrh  a  Iviirsii  hiis  iKronu'  intliniu'd 
and  has  Ikm^h  o|ieuc<l  or  has  niphired.  a  ruiunte  sinus  sojiiotinu'i-  jM^rsi^ts,  If  the 
little  sinns  l>econies  ]ilu^^e<I,  thi'  exudate  witliin  tlu*  hursa  will  :ic*MiuMihih*  and 
canae  a  renewal  of  (he  acut**  iutlaunualorv  proeess.  1lie  h*r:d rnt'Ui  uf  such 
bursii'  is  extir[iation. 

Syphilis, — Tlie  foot  is  scarcety  ever  the  site  of  the  priuuirv  lesitm  of  syphilis. 
The  secruidary  and  tertiary  nuuiifestations  of  the  di**ease,  however,  f)ceur  here 
with  considerahle  frequency.  First,  may  l)e  uicufiouecl  the  sealy  pliintar 
sy|diilide**  wliich  differ  in  nf>  parlieular  from  those  ohsi^rvt^d  on  ihe  palui  of  the 
band.  ( Sei»  Syjdiilis,  ^^^L  L)  As  already  stated,  the  spaces  lM_^tween  the  toes 
are  not  infre^piently  tlie  seat  of  moist  secondary  svphililie  papules.  The 
plantiir  syphilides  are  iKrasioiially  acconi]Panie<l  hy  the  formation  of  fissures 
and  sujRTtlciai  ulcerations  with  notable  hy^x*rtrophy  of  the  sur round iug  horny 
epithelial  layers.  Such  lesions  may  l>e  extremely  painful.  They  might  possibly 
be  mistaken  for  inflamed  sluiph*  callosities.  Tul>ercular  sypliilides  may  also 
occur,  mitably  uptrn  the  dorsum  of  the  foot,  as  well  as  tertiary  gummatous 
ulcerations  which  run  an  extremely  clironic  course,  (;K?casionally  in  the  form 
of  the  aOKjalled  serpiginous  syphilides.  The  diagnosis  of  the  various  syphi- 
litic lesions  must  he  made  from  the  data  given  in  the  chapter  on  Syphilis  in 
Vol.  L 

The  So-called  Madura  Foot  (Mycetoma)  or  Fungas  Foot  of  India. — This  is  a 
chronic  infectious  tlis<*asf  nhst-rvcMl  mure  ofk-n  in  the  fuor  tluiu  rlstnvhere  in 
India  ami  other  tropical  ct*nntries,  and  characterized  hy  the  production  of  a 
chronic  inflammatory  process  attended  hy  the  fnrnuition  of  uiucli  lihrous  tissue, 
with  the  fonuation  of  abscesses  and  sinuses,  from  wliich  are  discharged  certain 
yelliiw  or  l>Ia*'k  granules,  consisting  of  one  of  two  forms  of  fungi.  Two  ff/prs 
of  the  ilisvitsp  are  descrilxMl,  in  one  i»f  whicli  the  griintdations  are  ijvUow  and 
in  the  other  they  are  hlaek.  The  granules  are  known  respectively  as  ochroid 
prannles  and  as  mrlmtold  griiuuh'S.  The  yellow  gi*anules  are  conglnmerations 
of  the  acdnomifcosis  fimgus,  and  tiu^  h^siniis  jirnduced  Ao  nr»t  differ  here  fr»»m 
bi^se  in  other  parts  of  the  body.  The  bhiek  granules,  on  the  other  hand,  are 
of  a  different  character  and  arc  due  to  nnotber  ftmirus*  Tlie  blark  granules  are 
of  firm  crmsistence,  irreguh^r  shape,  and  resemble,  so  it  is  said,  grains  of  black 
gunpowder.     According  to  J,  H.  Wright:  ^ 
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They  consist  of  a  mass  of  hyaline  refringent,  brown-colored,  brittle  substance, 
forming  a  matrix  in  which  are  embedded  a  tangle  of  fungus  tubules  or  hyphaB  with 
doubly  contoured  walls  and  transverse  septa.  This  fungus  of  the  melanoid  form 
of  the  disease  has  been  isolated  in  cultures  by  the  writer  from  a  single  case.  This 
is  very  probably  tlie  only  instance  in  which  its  cultivation  has  been  accomplished, 
for  Carter's  claims  that  he  had  grown  the  fungus  in  cultures  do  not  bear  critical 
examination.  The  writer  obtained  a  growth  of  the  fungus  from  about  twenty-five 
out  of  approximately  sixty-five  of  the  black  granules  experimented  with  in  thig 
case. 

The  mode  of  entrance  of  the  parasite  into  the  tissues  is  not  known.  The  dis- 
ease is  endemic  in  certain  districts  in  India,  especially  in  Madura,  and  has  been 
observed  in  Africa,  Italy,  and  otiier  tropical  or  subtropical  countries.  It  seems 
to  be  acquired  in  tiie  country  districts  and  not  in  towns.  In  America  it  is  of  very 
rare  occurrence,  only  four  undoubted  cases  having  been  reported,  and  three  of  these 
were  of  the  pale  variety  of  the  disease,  which,  as  has  been  pointed  out  above,  is  to 
be  regarded  as  actinomycosis. 

As  observed,  the  inflammatory  process  is  of  a  very  chronic  character,  and  is 
characterized  by  the  formation  of  one,  and  later,  of  other  firm  nodules  in  the 
sole  of  the  foot.  Abscess  formation  follows  with  the  discharge  of  a  thin  pus 
and  of  the  characteristic  granules.  The  process  tends  slowly  to  invade  the  sur- 
rounding tissues  and  the  sinuses  show  little  or  no  tendency  toward  healing. 
Owing  to  the  absence  of  cleanliness  and  the  hot  climate,  the  discharges  from 
the  sinuses  undergo  a  stinking  decomposition.  The  disease  is  not  notably  pain- 
ful. As  time  goes  on  the  foot  is  greatly  increased  in  size  and  may  become  quite 
useless,  so  that  the  muscles  of  the  leg  undergo  atrophy.  The  condition  may 
readily  be  confounded  with  sarcoma,  or  with  syphilis,  and  the  diagnosis  de- 
pends, of  course,  upon  the  recognition  of  the  characteristic  granules  in  the  dis- 
charge.    Spontaneous  cure  of  the  disease  is  unknown. 

Tuberculosis. — The  various  forms  of  tuberculous  infiltration  and  ulceration 
are  observed  in  the  soft  parts  of  the  foot,  sometimes  as  a  primary  condition,  and 
sometimes  as  the  result  of  secondary  invasion  from  the  bones  and  joints.  The 
several  forms  of  lupus,  whether  the  papillary  or  hypertrophic  type,  occur  upon 
the  foot  with  some  degree  of  frequency.  They  are  to  be  recognized  by  the 
ordinary  signs  of  tuberculosis  elsewhere  described,  and  in  cases  of  doubt  by 
one  or  other  of  the  tuberculin  tests,  or  microscopic  examination  of  excised  por- 
tions of  tissue.  In  the  ulcerative  forms,  extensive  destruction  of  the  skin,  the 
tendons,  the  muscles,  and  even  of  the  bones  may  be  observed,  with  deformitr 
and  marked  disability.  In  the  cases  which  go  on  to  partial  healing,  the  deep 
ulcerations  may  involve  the  tendons  and  their  sheaths  and  produce  irremediable 
malpositions  of  the  foot  of  one  kind  or  another.  If  the  tuberculous  ulceration 
surrounds  the  vicinity  of  the  ankle-joint,  cicatricial  contraction  may  seriously 
impair  the  lymphatic  and  venous  circulation  and  produce  a  hard  edema  of 
the  foot,  such  as  has  been  descrii)ed  as  resulting  also  from  chronic  ordinary 
ulceration. 
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Aitthxun*— A  jx^-nliur  disease  affei'ting  \hv  Hflti  im*  uinl  confined  almost 
excltisively  to  the  negro  race.  It  occnri*  in  trupical  and  8ul»tTopical  eoimtries, 
n*>tal>ly  in  Africa  and  South  Anji^rii-a,  Tlie  dij*ras(?  is  characterized  by  the 
formation  of  a  thiekenpd  ring  of  epitlitdinm  surrounding  the  ba^e  of  the  little 
toe  in  a  circular  manner.  A  cunstrietion  forms  at  this  point  whicli  gradually 
increases  in  dejith  invtdving  m»t  only  the  soft  parts,  but  also  the  bones,  so  that 
finally  the  little  Uk'  h  strangulated  by  the  ]>ressurc,  anrl  coirje^  to  l>e  attached 
to  th(»  foot  hy  a  narrow  ]>ediele  whieli  in  tlie  end  sloughs,  producing  a  spon- 
taneous amputation*  During  the  constricting  process,  the  distal  portion  of  the 
^  toe  undergoes  a  more  or  less  marke*l  swelling,  the  nutrition  of  all  the  tissues  is 
impaireil,  including  the  hones,  and  the  latter  nuiy  Ix?  ciujipletely  ahsorWd, 
notably  the  terminal  plialanx.  The  duration  of  the  disease  is  very  long,  from 
one  to  many  years.  As  a  rule,  but  little  ]uiin  is  complained  of  unless  ulceration 
occurs  followed  by  infection,  when  the  ordinary  signs  and  symptoms  of  cellulitis 
of  the  foot  will  \w  produced.  The  cause  of  the  dist^ase  is  obscure*  There  is  no 
treatment  other  than  auipntation.  Although  the  disease  has  been  ob8ervx»d  in 
white  jxTsons,  it  is  among  them  extremely  rare. 
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Ifarketl  hypertruphy  o{  the  tm^  nails  is  obst*rve<l  <»i»casIoruilly  in  elderly 
people.  The  conditi*m  nsnally  affects  the  nail  of  the  great  toe,  less  often  of  the 
fifth  toe,  and  the  disease  is  usually  hilaterah  T  liave  seen  such  cases  anu>ng 
dispensary  patients,  ustuilly  elderly  women  an<l  among  old  women  wdio  had 
been  bedridden  for  a  long  time.  The  nail  may  grow  to  large  proportions  and 
may  cur^*e  upward  toward  the  dorsum  of  the  fixit  or  dowmward  over  the  lower 
end  of  the  t<3e.  Such  a  nail  may  be  two  inches  or  more  in  length  and  one  half 
inch  thick.  The  cause  of  the  disease^  is  prr»haldy  in  most  instances  chronic 
irritation,  the  result  of  pressure  from  inipro|K?r  shoes.  In  the  cases  f  have  st*en, 
it  was  usually  nsso<:'iaterl  with  bunion. 

Onychia.^ — Jutlamnmtions  of  the  skin  bordering  the  nail  and  of  the  matrix 
of  the  nail  are  less  common  in  the  for*t  than  in  the  hand.  When  it  riceurs  the 
signs  and  syinptoms  and  course  »»f  the  disease  are  iflentical  with  those  olrserved 
in  tlie  fingers,  as  already  descril)ed  under  Diseases  of  tlie  Hand.  The  disease 
may  nm  an  acute  course  as  the  result  of  ordinary  pyogenic  infection,  with  the 
profluction  of  a  small  abscess  near  the  border  of  the  nail  and  between  the  nail 
End  its  matrix.  In  otlter  cases  the  course  is  more  chronic,  and  may  extend  over 
a  periixl  of  many  months.  The  affection  is  often  extremely  piiinfuL  The  nail 
is  often  lost. 

SveiiiMTic   INFLAMMATIONS  of  the  luafrix  »»f  the  nui]   occur   during  the 

dary  |M*riod  of  the  disease,  the  end  phalanx  of  the  toe  is  sw^dlen,  the  folds 

f  skin  at  the  sides  and  base  of  the  nail  are  more  or  less  infiltrated,  the  nail 

tnms  black,  from  l>eneat!i  the  nail  there  t*xudes  a  tbiu  muco-purulont  discharge, 

and  in  neglected  cases  such  discharge  may  give  off  a  very  disagreeable  o<lor. 
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The  syininetry  of  the  lesion  since  it  frequently  occurs  on  both  feet,  and  the 
presence  of  other  syphilitic  manifestations,  together  with  the  very  chronic  course, 
usually  suffice  for  a  diagnosis. 

Tuberculous  ulceration  of  the  matrix  of  the  nail  is  occasionally  obser\'ed. 
It  is  characterized  by  a  chronic  course,  by  the  formation  of  a  tuberculous 
granulation  tissue  of  a  pale,  flabby  appearance,  and  by  the  bluish  and  piirplisl 
discoloration  of  the  skin  at  the  borders  of  the  ulceration.  The  diagnosis  is  to 
be  made  from  the  presence  of  other  tuberculous  lesions,  from  the  extremely 
chronic  course,  from  the  more  or  less  characteristic  appearance  of  tuberculous 
granulation  tissue,  by  means  of  tuberculin  tests,  etc. 

The  formation  of  a  corn  beneath  a  toe  nail  is  a  somewhat  unusual  but  \ers 
painful  aflFection.  Pressure  upon  the  nail  causes  exquisite  suflFering.  Tlie 
nail  is  more  or  less  raised  from  its  l)ed  by  the  piled  up  epithelium.  The  treat- 
ment of  this  very  painful  condition  consists  of  cutting  away  so  much  of  the 
nail  as  is  necessary  for  the  complete  operative  removal  of  the  corn. 

Subungual  Osteochondroma. — A  peculiar  bony  and  cartilaginous  tumor, 
originating  in  the  terminal  phalanx  of  the  great  toe  upon  its  dorsal  surface,  and 
growing  outward  in  sucli  a  manner  as  to  lift  the  toe  nail  from  its  bed  and 
produce  rather  marked  deformity,  is  the  so-called  osteochondroma  of  the 
terminal  ])halanx  of  the  great  toe.  The  disease  is  almost  entirely  confined  to 
yoimg  persons  from  ten  to  fifteen  years  of  age  or  thereabouts.  The  character 
of  the  tumor  is  readily  recognized  from  the  history  of  its  slow  growth,  from  its 
stony,  hard  consistence,  from  the  age  of  the  patient,  and  from  the  appearance 
of  the  rounded,  somewhat  pinkish  tumor  mass  as  large  as  a  pea,  or  even  as  large 
as  the  last  phalanx  of  the  little  finger,  firmly  attached  to  the  bone,  pink  in  color, 
covered  by  a  layer  of  horny  epithelium,  and  beneath  that  by  a  thin  layer  of 
cartilage  inclosing  a  central  bony  growth.  The  age  of  the  patient  is  very  im- 
portant in  the  diagnosis. 

Ingrowing  Toe  Nail  {Umiuis  Inrarnaiiis). — By  ingrowing  toe  nail  we  under- 
stand the  growth  of  the  nail  in  such  a  manner  that  it  is  overlapi)ed  by  the  soft 
parts  at  the  sides  or  end  of  the  toe,  and  produces  at  first  mechanical  irrita- 
tion, with  subsoquent  ])ressure  ulceration  and  more  or  less  marked  infection. 
The  disease  affects  almost  exclusively  the  great  toe,  and  the  outer  side  thereof 
is  more  fretiuently  affected  than  the  inner.  The  condition  is  commonly  asso- 
ciated with  mor(»  or  less  marked  deformity  of  the  nail,  though  such  is  not 
necessarily  the  case,  the  essential  portion  of  the  lesion  being  a  crowding  up  by 
external  pressure  of  the  folds  of  skin  at  the  sides  or  end  of  the  toe,  such  that 
they  come  to  cov(^r  in  the  nail. 

The  cause  is  almost  invariably  the  wearing  of  improperly  fitting  shoes,  so 
that  the  toes  are  crowded  together  against  the  side  of  the  nail.  A  concomitant 
factor  in  many  instances  is  the  habit  of  cutting  the  toe  nail  improperly,  espe- 
cially the  habit  of  trimming  the  nail  upward  toward  the  matrix  on  either 
border,  and  the  habit  of  cutting  the  nail  too  short  or  with  a  notably  convex 
border.     The  disease  may  be  avoided  by  the  wearing  of  proper  shoes  and  by 
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trirjiiriiug  Ihr  t*K'  nail  rarefully,  stniiglit  across  at  right  Mii^trlu.s  ti»  ihe  l<»ng 
axis  of  the  toe  ami  not  cutting  it  at  the  sides.  lu  cases  where  the  growth  of  the 
tot*  nail  itself  is  ahuonrial,  iiigrowiui::  i<H*  lunl  may  inx-iir  occasional ly  without 
(ii€»  aiil  «)f  extennil  pressure  by  iinprojier  iVtutwcar.  Siieh  cases  are.  however, 
exceptional.  According  to  the  presence  or  absence  of  nleeration  and  infe<*iion, 
the  aj)iK*anince  of  tfie  ti»e  will  vary  so!uewhat  in  iliffereut  eases.  In  slight  eases 
one  or  other  of  tlie  fohls  of  skin  at  the  sides  i>f  the  nail  will  !x*  found  as  a 
prominent  ritlge  overhipping  the  l>onler  of  I  lie  nail  withrmt  signs  of  ulceration 
or  inflammation,  and  the  symptoms  complained  of  will  be  pain  and  fcmlirnesa 
on  walking.  After  ulceration  has  occurred,  the  Inc  will  be  fniind  swnlltMj,  red- 
dened, and  from  l»eneath  tlie  folds  of  skin  then*  will  es<'a|K*  a  thin  uinco-]iuruh  nt 
dis<rharge  from  the  ulcerated  surface.  The  <liagnosi8  is,  nf  cours*\  alisolutely 
simple. 

Tlie  treatment  of  ingrowing  tue  nail  is  (Jiittiiig's  o]H'ratiou,  or  sunn^  <tur  nf 
the  more  rct'eiit  nio<leni  lUiKtifications  thereof.  Conservative  methods  of  ireiit- 
njent  are,  in  my  exjierienee,  rarely  successful.  Tliey  may  be  and  fretpicmtly 
are  palliative  for  a  time;  hnt  most  of  tbesc  eases  couie  to  an  operation  lie  fore 
they  are  cured.  It  is  to  In*  bonie  in  mind  in  reganl  to  the  oiMTatirm.  that  it 
is  rarely  necessary  to  interfere  with  (be  uaiL  It  is  nsnally  better  io  routine 
the  cutting  to  the  soft  parts.  In  case,  however,  the  nail  is  greatly  def<»ruic(K 
so  tbjtt  it  jinijt^^ts  laterally  far  dnwn  *m  idtliir  border  of  the  tiK%  a  jiortinu  of 
the  nail  may  be  removed  at  the  time  of  the  n|HO*ation  aud  a  corresponding 
part  of  the  matrix  carefully  dissected  out,  so  that  no  nail  will  f^row  from  the 
oi>i*rated  part. 

DISEASES  OF  THE  TENDON  SHEATHS  OF  THE   FOOT 

The  tendon  sbt*atlis  of  I  be  fiHit  may  hi*(*nmr  the  seat  of  siipjuinttivc*  prot*e8Sf»s 
from  prfndsidy  the  same  causes  as  in  tlie  hand  and  f*)rearui.  Such  iideetions 
are*  however,  rather  more  rare  in  the  foot  than  in  the  hand.  Tbey  may  arise* 
from  suppurative  or  ulcerative  processes  of  tlu*  to<'s,  or  fnan  infected  wouuds 
of  the  toes  or  sole  of  the  fmrt.  As  in  tin*  ban  it,  tliest*  processes  show  the  same 
tendency  to  advance  into  the  de<^|H*r  structures  of  the  sole  of  the  foot  and 
cause  a  more  or  less  widespread  phlegmonous  intlamnjation.  These  conditions 
are  to  hm  recognized  from  the  data  already  given — namely,  fronj  the  presence 
of  pain,  tenrlerness,  sweflinfj,  more  puriienhrhf  upon  the  dorsum  of  the  foot, 
and  by  the  history  of  a  wotiml  or  soum  infwtioiis  pnjcess.  The  treatnient 
consists  of  free  intdsiou  for  tlic  relief  nf  tension. 

Topo^aphical  Anatomy. — The  tojuigrapliical  aimtomy  nf  tin*  leutlon  sheaths 
of  the  ffHit  nuiy  Ik*  seen  in  the  ilhistratinus  from  ilerkel  shovsii  in  the  text 
(Fig^*  242  and  244).  The  following  details  are  ada|»ted  froui  Ilartmann 
("  rhir.'tojHigT,  anat.  tl  Sehnenscheiden/'  etc.,  Brnns's  liciir.  z*  klin.  Chir., 
Bd.  14,  S*  408).  Tlie  tendon  sheath  of  the  coiumon  extensor  of  tlie  toes  lM.*gins 
cm,  above  a  line  which  unites  the  tips  of  the  malleoli  in  front  and  ends  1^ 
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fingers  breadth  beneath  this  line,  opposite  the  middle  of  the  third  cuneiform 
bone.  The  tendon  sheaths  are  covered  in  front  by  the  anterior  annular  ligaments 
of  the  ankle-joint  below  and  by  the  prolongation  of  the  deep  fascia  of  the  leg 
above.  The  anterior  annular  ligaments  are  two  in  number,  an  upj)er  and  a 
lower  one.  The  up|xjr  ligament  passes  across  the  front  of  the  ankle  between 
the  anterior  borders  of  the  tibia  and  fibula,  and  serves  to  bind  the  extensor 
tendons  together  and  keep  them  in  place.  The  lower  ligament  begins  at  the 
outer  border  of  the  os  calcis  and  divides  into  two  layers,  one  of  which  passes 
behind  and  one  in  front  of  the  extensor  longus  digitorum  tendon  and  the 
tendon  of  the  ix^roncus  tertius.  The  two  bands  unite  at  the  inner  border  of 
the  extensor  longus  digitorum  and  again  divide  into  two  branches,  one  of 
which  passes  to  the  front  of  the  internal  malleolus,  the  other  to  the  scaphoid 
and  the  plantar  fascia.  This  lower  ligament  holds  the  tendons  in  contact 
with  the  front  of  the  ankle  and  prevents  them  from  riding  forward  when  their 
corresponding  muscles  contract.  The  lateral  annular  ligaments  unite  the  pos- 
terior borders  of  the  malleoli  with  the  os  calcis  upon  either  side  and  sene 
to  hold  the  tendons  passing  behind  the  malleoli  in  place,  so  that  they  cannot 
ride  forward  unless  the  ligaments  are  ruptured.  Separate  compartments 
are  formed  beliind  the  inner  malleolus  by  ])rolongations  of  tlie  internal 
aimular  ligament  for  each  of  the  tliree  tendons  which  lie  behind  the  inner 
malleolus. 

The  synovial  sheath  for  the  tibialis  anticus  extends  from  5  to  6  cm.  above 
the  ankle-joint  downward  to  the  base  of  the  first  metatarsal  bone.  The  tendon 
sheaths  of  the  peroneal  tendons  extend  from  3  to  4  cm.  above  the  outer  mal- 
leolus downward  as  far  as  the  scaphoid  bone  and  the  tendon  sheath  of  the 
flexor  longus  digitorum  extends  from  3  cm.  above  the  malleolus  downward  into 
the  sole  of  the  foot,  where  its  sheath  communicates  with  that  of  the  flexor 
longus  pollicis. 

Seat  of  Inflammations. — ^Froin  the  arrangement  of  the  bands  of  the  anterior 
annular  ligainent,  effusions  into  the  tendon  sheaths  cause  prominences  at  the 
points  where  the  ligamentous  structures  covering  them  are  weakest,  or  where 
they  are  absent.  Thus,  effusions  into  the  extensor  tendons  produce  swellings 
either  below  or  above  the  bands  of  the  anterior  ligament.  Usually  the  swelling 
occurs  first  l)elow  the  ligament,  less  commonly  above  it.  If  the  effusion  is  fluid 
in  character,  pressure  below  the  ligament  may  visibly  distend  the  sheath  above 
the  ligamentous  border.  Effusions  into  the  sheath  of  the  long  extensor  of  the 
great  tcx>  usually  become  superficial  at  its  lower  part,  at  the  level  of  the  base 
of  the  first  metatarsal  bone,  foruiing  a  somewhat  sausage-shaped  swelling 
extending  up  beneath  the  ligament  upon  the  dorsum  of  the  foot.  Effusions 
into  the  sheath  of  the  tibialis  anticus  are  usually  most  evident  at  the  level  of 
the  calcaneo-scaphoid  joint.  The  tendons  of  the  peronei  possess  a  common 
sheath  in  the  middle  with  prolongations  upward  and  do^\^lward  upon  each 
tendon  separately.  Effusions  into  their  tendon  sheaths  produce  a  swelling 
behind  and  above  the  external  malleolus  of  an  elongated,  spindle  shape,  though 
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the  .swclliog  nmy  1k5  prolonged  dowuwurd  and  iM^rome  viBible  and  pal]mblt3 
near  the  anterior  extretiiity  of  the  oa  calei;*.  In  the  sole  of  the  foot  the  tendon 
of  the  puroneiia  loiigiis  reet3ives  another  sheath  whieli  h^  however,  in  cb^se 
eoiitact  with  the  sheath  above,  so  tluit  intlaumiatory  exudates*  readily  penetrate 
from  one  eonjpartmeiit  to  the  other.  As  stated,  the  tendons  of  the  tibialis  jK>a- 
tiens,  flexor  longiia  digitoruui,  and  flexor  longus  poUicin  are  separated  fn»in  one 
anotlier  by  fibrous  septa.  Effusions  into  these  leiidon  slieijths  are  most  read- 
ily appreciated  behiinl  and  alMive  the  malleolus,  h*ss  frecpiendv  upon  the  ituier 
border  of  the  sttk*  of  tbe  foot,  wbere  tliey  are  eoveivd  by  denw?  tibruuH  and 
ulht'F  strui'l  mvs, 

Inflammatioiis  of  the  Extensors  and  Peronei,— Tnflainniatirfn.s  of  the  tendon 
sheatliB  of  tlie  extensors  and  of  the  perunei  are  more  freqnent  tluin  similar 
iiitlau«njation-H  in  the  sheathn  of  the  teudon.s  passing  hehind  tbe  inner  malleolus. 
Here  as  elsewhere  these  inilanimations  may  Im?  of  jiieveral  ebaracters.  They 
may  be  simple  serous  or  serotibriuous  exudates  as  the  result  of  long-eoutinned 
walking  or  overexertion,  protluein^  the  tyf:)e  of  inflanunation  ohserved  in  the 
tendons  of  tbe  dorsum  of  the  w^rist  (tenosynovitis  erepitans).  If  the  exudate 
be  dry  ami  tiln'inons,  crepitation  may  ]>e  a]ipreeiated  un  pnlpatitm  over  the 
affectnl  tendons  when  their  mnseles  move  thenu  If  tbe  exutlate  la*  serous,  tlie 
teud(*n  slieatbs  will  be  distentk-d  witli  serous  flyi<h 

Gonorrheal  Infection.— One  of  the  eommon  sites  of  gonorrheal  infeetion  is 
in  tlie  tendon  sheaths  of  the  dorsum  of  the  foot.  The  inflammation  is  usually 
of  a  serous  or  serofibriucius  ehanieter,  very  rarely  purulent.  The  signs  and 
symptoms  are  readily  distingnishal>le.  There  is  pain  on  using  tbe  alTei'te<l 
tendons,  so  that  the  individual  limps;  there  is  tenderness  on  pressure,  and 
often  swelling  witti  moderate  redness  of  the  skin  along  the  dorsum  of  tbe  foot 
and  the  front  of  tbe  ankle,  Sueb  gonorrheal  inihnnuiatious  jire  not  ueeessarily 
ac3Compani*/cl  l>y  any  lesion  of  the  joints. 

The  purnlent  infeetions  of  these  tendon  sheaths  follow,  as  already  stated, 
infected  wonnds  and  iufertions  iliseases  of  the  hones  ainl  soft  parts  of  the  foot. 
As  in  the  palm  of  tbe  hand,  virulent,  purulent  inf(M»tions  tend  very  soon  to 
break  through  tbe  tenelon  sheaths  and  to  invade  the  surrounding  soft  parta, 
in  Slime  eases  extending  upward  into  tbe  leg.  The  eonditions  are  readily 
re<»ognized  from  tbe  loss  of  funetion  and  ]>ain  in  tbe  region  of  the  tendons, 
from  tlie  extretue  loeal  tenderness,  swelling,  pain,  beat,  and  redness  of  tlie 
surrounding  soft  parts  and  of  \hv  ac*companying  symptoms  of  fever,  leuc«> 
cytosis,  st^psis,  vi(\ 

Tuberculosis  of  the  Tendon  Sheaths* — TIere,  as  in  other  situations,  ibe  tnlier- 
eulons  prooess  may  follow  one  of  three  different  types.  There  mny  Ir*  a 
elirouie  serous  exudate  with  the  produi'tinn  of  tutw*renlous  granulation  I  issue 
in  the  tendon  sheaths.  There  nuiy  be  in  addition  the  formation  of  riee 
bodies,  giving  similar  signs  and  symptoms  here,  as  elsewhere,  oVy  in  the 
worst  cases,  the  fungus  type*  of  inflammation  o<*eurs,  with  eas^^ation,  break- 
ing dow^i   and   the   formation   of  sinuses.      The   tendons    Tnost    frecpieutly    in- 
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vidved  in  tlie  tn!x?reii]otis  prcK'ess  ure  tho^o  «>f  t!ie  peronei,  less  frequently  tife 
extensor  tendons  and   tliose  passing  behind   the  inner  malleoli^.      The  tuber^ 

tnili»us  infection  may  be  priiuarj 
itj  the  tendon  sheaths,  or  see- 
^nidtirv  to  tiilx*reuh>sis  of  tbe 
Uhws  and  joints.  In  the  fiirure 
shuwii  ill  tlie  text  (Fig.  2f»ii), 
in  :iildition  to  the  tiilierpnluns 
iHllinnniatioii  of  the  exteus^ir 
tc'iMlrvns  of  the  f«Hrt,  the  pjttient 
siitTtTt'd  froiii  a  tiil>erculoi^iij  uf 
tin*  I'pididv^nis.  Xot  only  may 
tlic  riiluMVolosis  of  the  tendon 
si  ninths  he  seeondary  to  tiiWr- 
eidosis  of  bones  and  joints,  but 
in  tlie  eaaeating  fonn  tubercu- 
losis primary  in  the  tendijn 
si  I  tilths  niiiy  second  nrily  involve 
tlie  deeper  atnietiire:^.  When 
the  perniioiil  tendons  are  seeoml 


I  iG.  250.— iLLiLiucuLouH  I J  No^Y xn V  TTiA  OF  THK  llx-  nvUv  invulved  tlit^  jiriitiarv  fix*iis 

TEXHOH    TKKtMJN     OF     THE  GJIKAT  Tt.B.        I  ubernuloslM  j^      ^,^,^,.p      ^^ff^^      foiHld       In      tfac     OS 

of  tlte  rfjitlitivnjia.      {Saw  Yurk  H^wpitui  oollectiaii,  i    •       »  t         i 

serxicc  Mf  I*r/Knink  Uartk-y.)  ^"<\\^^^  tlmn  elsewliere. 


THE   DISEASES   OF   THE   BURSjE   OF   THE   FOOT 

The  biirsiPj  constant  and  ineonslaut,  in  the  region  of  the  foot  arc  Terr 
ninnerons.  The  most  eoinriicni  ones  nrv  sIiowti  in  Fi^s.  24ii  and  244  from 
ilerkoL  Amoiitj  the  most  constant  of  these  hnrs^e  is  nne  whieh  lie.s  betwit-'U 
the  tondo  Aeliillis  and  the  Inhenisities  of  the  os  ejilris.  Tliis  bursa  is  one 
of  those  most  fre^jn^'iitly  indmaed.  The  inlhimniation  niav  result  from  tranina* 
as  from  ovt^rexertinii.  nr  from  a  hlnw  or  fall  n])on  the  htel,  or  it  may  l>ecfjme 
intfamed  in  the  eonrse  of  a  variety  of  infcfliijas  diseases,  m^tahly  g(morrhea, 
The  bursa  may  also  heeome  inflamed  and  su|}piirate  aa  the  result  of  infectiKl 
wounds.  The  symptoms  of  indamination  of  this  bnrsa  are  pain  on  walkings 
I<x*alized  jiain,  and  tenderness  npon  either  siJ^*  of  the  tendo  Aehillis  jnst  aliove 
the  IIS  ealcis,  and  if  the  exudate  he  eonsiderable  a  fullness  in  the  same  situation 
with  tt*nd*'rness  on  pressure.  An  irritalive  periostitis  may  be  ass<ieiated  with 
^onorrliea  nf  tlu^  hursri  aud  may  jaroduee  a  spur  of  new  l»one  on  the  os  caleis 
doiiionstrahlo  by  the  X-rays. 

The  diagnosis  of  the  eansalion  of  a  bursitis  in  tlu.s  situation  must  depen<l 
npon  the  histnrv  n{  injurv,  tlic  presence  or  absence  of  gonorrhea^  or  oUier 
iufeetiiius  prof^c^ss,  or,  rm  the  other  hand,  upon  the  existence  of  an  infected 
wound.     It  is  necessary  in  some  cases  to  eliuiluate  disease  of  tlie  os  calcis. 
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This  can  soiiieUiiieu  Ix^  duiii.'  by  iiieaus  of  llie  X-rays,  and  in  olber  cases  aspira* 
tioii  of  ilic  biiri^a,  or  incision  tbt'reuf,  and  exiilorutiun  of  its  cavity  will  serve 
to  Jemout^irate  w  h»  LdiiiuTmte  the  presence  of  disease  in  \hv  b<niv  itself.  A 
hursa  sonietinu*s  otrnrj^  npon  the  inferior  surface  of  tbc  «>s  eah-is,  and  tliia 
may  als^o  becuinc  inthinicil  as  the  result  of  injnry  nr  nf  i::t>nHrrhca,  etc.  A 
bursa  also  m-cnrs  in  a  certain  jimpurtioii  of  cases  Iwhind  (lie  tcndo  AcbiUis 
between  it  and  fbe  deep  fascia.  This  cKvaHionally  hecrmics  infhnned  and  gives 
rise  to  localized  pain  and  tenderness,  hut  does  not  interfere  tu  The  same  ex- 
tent with  the  function  of  walking  as  does  the  bursa  sitiuircil  in  front  of  the 
tendon. 

Simple  ganglion  is  a  conditirm  hnt  rarely  observed  in  connection  witli  the 
teiidons  or  tendon  sliea*bs  of  tljc  ffw>t,  the  condition  bring  far  less  frcMpietit 
here  than  n])on  the  band.  The  diagnosis  is  to  be  made  from  tbe  pn^smcf  of 
a  rounded,  tense,  flnclnating,  elastic  tnn»or  over  one  of  the  joints,  or  connected 
with  the  sheath  of  a  lendun. 
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111  the  clnipicr  on  Gaii^n-ne  in  Vol.  T,  most  of  fho  forma  of  massive  tissue 
necrosis  liave  bet^n  sntticiently  descrilK?d,  and  the  reader  is  referred  to  this 
s<.K^tion  for  the  considera- 


tion of  gangrene  in  gen- 
eraL  Two  other  condi- 
tions w*hich  occur  in  the 
frwit,  however,  deserve 
some  further  attention. 
They  are  erythromclalgia 
and  presenile  ganffrcne 
( intenuittent  clandica- 
tion).  Here  it  may  be 
said  (hat  Raynaud's  di8- 
eas€  IS  believed  to  be 
chiefly*  if  not  exclnsively, 
due  to  an  affection  of  the 
nerves  presiding  over  tlic 
muscular     walls     of    the 

,  blood-vesscds,  and  that  in  *•»«•  '257.—  1*m\  Ahm-hc  CASimysr.  nw  rm:  Kmmt.  Dck-  1^,  Oti- 
I  ,.  *  »T»ct-ii(jN  OF  TUK  Kkmohai-  Artkhy  AVt>  Vi:iN.      (Ncw  York 

this    disease    a    spasm    Ol  Hospital  colk-ction,  «?rvipe  of  Dr.  Frank  Hartley.) 

the  blo(>d*vessel«i  cKxurs  of 

[a  pec*u1iar  character,  n^sidfing  in  gangrene  of  the  Iocs,  the  fingi^rs,  the  nf»se,  the 
[ears,  without  anv  necessary  eoinplk-ating  arteriosclerosis.  Tn  some  of  the  casi»s 
1  iirterios<^»lerofiis  is,  h<»wever,  present,  yet  pathological  cxaniiuation  would  in^li- 

cate  that   in   the   majority  of  instances   degeneration   of   tlie   hlo^td -vessels  is 
it*     Personally,  I  should  he  inclined   to  separate  Rayuaud*s  disease  en- 
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tirely  from  tlie  cases  of  presenile  gangrene  to  be  described  in  a  later  section, 
in  which  the  causative  lesion  is  unquestionably  a  narrowing  and  more  or  1^8 
complete  obliteration  of  the  peripheral  vessels.  Still  another  condition  deserves 
notice  in  this  connection — namely,  syringomyelia.  We  have  already  described 
in  the  sections  on  the  upper  extremity  the  lesions  of  syringomyelia  (Morvan's 
disease).  The  trophic  disturbances  as  there  described  are  much  more  frequoit 
in  the  upi)er  than  in  the  lower  extremity.  Nevertheless,  in  rare  instances, 
such  disturbances  do  occur  in  the  latter  situation.  It  is  to  be  borne  in  mind, 
however,  that  the  disturbances  of  sensation  and  motion  in  syringomyelia  are 
usually  so  characteristic  that  no  confusion  between  this  disease  and  the  other 
forms  of  neurotic  and  trophic  disturbances  of  the  extremities  should  arise. 
The  following  table,  quoted  by  Cassirer  and  modified  from  that  of  Castellino 
and  Cardi,  also  quoted  by  Osler,^  will  serve  to  point  out  the  diflFerential  data 
between  syriugoniyelia  and  Kaynaud's  disease: 

Syringomyelia  Raynaud's  Disease 

1.  Begins  gradually.  1.  Begins  suddenly. 

2.  Course  very  chronic;  ten  to  fif-  2.  Course  more  acute;  one  to  three 
teen  years.                                                       months. 

3.  Begins  usually  in  one  extremity  3.  Synunetrical  onset  the  rule, 
and  extends  slowly  to  the  others. 

4.  No  previous  vasomotor  changes.  4.  Vasomotor  changes  marked. 

5.  Kecurring  painful  panaris.  5.  Dry  gangrene. 

6.  Skin  cyanotic  and  cold.  6.  Skin  black  and  cold. 

7.  Dissociation  of  sensation.  7.  Anesthesia  or  paresthesia. 

8.  Atrophy  of  muscles.  8.  Atrophy  very  rare. 

9.  Ulceration  common.  9.  Ulceration  rare. 

10.  Nails   lost,  and   when   reformed  10.  Nails  dark,  not  deformed, 
much  curved  and  thick. 

11.  Necrosis  and  separation  of  bone.  11.  [Atrophy   of  terminal    phalanges 

12.  Fingers  much  curved  and   con-  12  )      only, 
tracted. 

E  K  YT 1 1 RO  M  E  I.  A  I.G  I A 
{Weir  MitchelVs  Disease) 

History. — Tn  1872  Weir  Mitchell  described  (Philadelphm  Medical  Timei) 
^^  a  rare  vasomotor  neurosis  of  the  extremities."  In  1878,  in  the  Americm 
Journal  of  the  Medical  Sciences,  he  published  another  paper  upon  the  same 
topic,  and  again  in  the  same  journal  in  1809,  and  in  the  Medical  News  of  1893 
he  named  the  condition  eryfhromelalfjia,  signifying  a  painful,  red  state  of  the 
limb.  For  an  elaborate  monograph  upon  the  topic  and  for  the  bibliography, 
see  the  monograph  by  Cassirer,  "  Die  Vasomotorisch-trophischen  Neurosen," 
Berlin,  1901. 


'  Osier's  "Modem  Medicine,"  vol.  vi,  p.  642. 
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Carnation. —  Ei;>  lliruiiielalgiii  is  a  vury  raru  tliseui^f.  Osier  *  ntutes  tJiat  iu 
tlie  Jnhiis  Hopkins  Hosjiital,  during  twenty  years  up  to  ll»Of>,  but  three  ca^es 
were  observed.  The  disease  is  more  common  annviig  men  tlian  among  women. 
C'assirer's  re{x>rt  as  to  its  oeciirreiiee  <luring  different  periods  of  life  is  as  fol- 
lows: From  the  age  of  one  to  tea  yearns,  2  eases;  from  tlie  age  <»f  eleven  to 
twenty,  2  cases;  from  twenty-one  to  Thirty,  21  eases;  from  thirly-one  to  forty, 
13  eases;  from  forty-one  to  fifty,  11  eases;  from  fiity-one  h)  sLxry,  12  ease^; 
from  sixty  to  seventy,  2  eases ;  over  seventy,  2  eases. 

Although  the  Qtioloiry  of  the  eonditif>ti  is  ipiitr  ulisenre,  some  of  the  ob- 
serve<I  eases  have  ftdlowed  iufeetioiis  diseases,  sofh  as  gtmorrhea,  syphilis,  and 
rlieiimatic  fever,  Exjiosure  to  cold  and  wet  are  Indieved  to  k-  important 
exeiting  causes,  and  in  a  iiiiml»er  of  instanee^^  tln^T  has  Ix^en  a  well-marked 
history  of  sueh  an  exposure.  Overexertion  *>f  the  lower  extremiti<*s  has  also 
been  followed  hy  an  attack. 

Pathology,- — 4  'assirer  divided  the  eases  into  two  groups.  One  iu  which  the 
symptoms  are  localized  in  some  definite  area  of  nerve  distribiUi*jn,  the  other 
in  which  the  lesions  are  distrihiitetl  over  the  distal  segment  of  the  limli  without 
reference  to  nerve  distribution.  In  tlie  first  groop  of  eases  the  symptoms  of 
periplieral  neuritis  may  be  present,  or,  on  the  otlier  hand,  sueh  symptoms  may 
be  entirely  absent.  In  the  second  ^rroup  nu  evidence  exists  indicating  a  lesion 
of  the  bh>od- vessels,  nerves,  sjiinal  eord^  or  lirain.  In  other  words,  the  pathology 
of  the  e<jndition  is  quite  obscure;  although  in  a  certain  proportion  of  the  cases 
studied  postmortem,  changes  in  the  nerves  and  blooil-vessels  have  been  ob- 
served, they  are  inconstant.  Cassirer  eonsiders  that  in  the  eases  witli  lesions 
corn^sfHinding  to  nerve  <listribution  a  periplieral  neuritis  is  prolmbly  present 
On  the  other  hand,  when  the  eulire  liud>  is  involved,  he  considers  that  the 
disturbanee  is  one  of  ttie  vas(*rucilor  centers.  Thus,  wlien  we  cinne  to  compare 
the  <Iisea.s<:  with  tlte  synuiietrieal  gangrene  of  Raynuud,  we  tind  that  the  symp- 
toms of  the  two  conditions  nuich  resemble  one  another,  except  that  in  erythn> 
melalgia*  as  descriU'd  by  Mitcliell,  (*assirer,  and  otljers,  ganirrene  dr»es  not 
occur.  Further,  it  is  to  be  borne  in  mind  tluit  many  of  the  cases  of  presenile 
gangrene  exhibit  symptoms  almost  identical  with  erytliromelalgia  during  their 
earlier  stages,  liut  that  in  the  former  group  of  cases  more  or  less  extensive 
gangrene  follows,  while  in  the  latter  it  is  absent.  Further,  in  the  typical  cases 
of  erythromelalgia,  the  arteries  of  the  extremity  i?how  an  increased  pulsation 
and  the  arterial  eireulation  of  the  part  is  in  excess  of  the  nonnal,  while  in 
presenile  gangrene,  thouirh  the  toes  and  fr»ot  may  l)0  intensely  eongc*sted,  the 
circulation  of  the  part  is  sluggish  and  arterial  pulsation  in  the  dorsalis  [khIis 
and  posterior  tibial  arteries  is  diminished  or  absent. 

Symptoms. — The  symptoms  of  |)ure  cases  of  erythromelalgia  are  as  ft*llows: 
After  some  exciting  cause,  exjiosurt*  to  cold  and  wet,  overfatigue,  or  some  other 
similar  accident,  ]>ossibly  after  prolonge*!  and  undue  nervous  strain,  an  indi- 
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vidua],  most  coimiionly  a  young  |Xjrson  usually  otherwise  in  fairly  good  health, 
begins  to  suffer  from  pain,  redness,  and  swelling  of  one  foot  or  of  the  foot 
and  leg.  The  pain  is  rendered  w^orse  by  w^alking  and  by  the  upright  position, 
and  diminishes  or  disappears  when  the  patient  lies  down  with  the  foot  ele- 
vated. After  exercise,  examination  will  show  that  the  foot  and  a  portion  of 
the  leg  is  swollen,  intensely  red,  and  extremely  painful.  The  redness  is  usu- 
ally of  a  bright  and  vivid  character,  though  the  toes  are  often  bluish  or  light 
purple  in  color.  There  is  usually  no  edema,  nor  is  there  any  marked  tender- 
ness in  the  course  of  the  peripheral  nerve  trunks.  The  pulsation  of  the 
arteries  of  the  foot  and  ankle  is  increased  rather  than  diminished.  There 
may  be  fiiirly  marked  tenderness  over  one  or  more  toes  or  in  the  sole  of  the 
foot.  The  recumbent  ])osture  causes  immediate  diminution  or  almost  complete 
subsidence  of  the  symptoms,  the  redness,  pain,  and  the  swelling  rapidly  dimin- 
ish and  may  entirely  disa])])ear,  or  in  other  cases  the  toes  or  a  portion  of  the 
foot  remain  somewhat  red  and  congested,  imless  the  recumbent  posture  is 
maintained  for  hours. 

While  the  disease  is  most  frequent  in  the  f(X)t,  one  or  both  feet  being 
involved,  the  hands  may  also  be  affected,  or  in  certain  instances  all  four  ex- 
tremities. In  a  certain  pro])ortion  of  the  cases  the  pain,  heat,  redness,  and 
swelling  may  be  limited  to  the  distribution  of  a  single  nerve  trunk.  Wlien 
the  feet  are  affected,  the  disease  may  begin  in  one  or  more  of  the  toes  and 
gradually  sj)read  to  the  entire  foot  and  to  the  lower  part  of  the  leg.  The 
local  signs  seldom  extend  above  the  knee  or  the  elbow,  respectively. 

The  most  dinracteristic  sym])tom  of  the  disease  is  the  redness.  It  is  not 
the  redness  of  an  acute  inflanmiatory  lesion,  nor  yet  of  venous  congestion,  but 
an  intense*  liy])eremia  of  the  vessels  of  the  part  producing  a  uniform  or  more 
or  less  diffuse  \)\nk  or  vivid  red  color  of  the  skin,  often  with  a  sharply 
marked  boundary  at  its  upper  limit.  In  addition  to  the  redness,  the  limb 
feels  subjectively  and  objectively  warmer  than  the  rest  of  the  body,  and  such 
an  increase  in  temj)erature  is  commonly  appreciable  with  a  surface  thermom- 
eter by  coni])aring  the  surface  temperature  of  some  indifferent  part  of  the 
body  with  the  red  area.  The  elevation  may  amount  to  5°  or  6*^  F.  or  more. 
One  of  the  most  marked  characters  of  the  condition,  as  already  indicated,  is 
that  the  symj)toms  are  most  severe  when  the  limb  is  used  in  walking,  or 
wdien  it  hangs  dependent,  and  rapidly  diminish  in  intensity  as  soon  as  the 
patient  lies  down  and  elevates  the  foot.  Pain  of  a  burning,  throbbing  character 
is  complained  of,  which  may  be  limited  to  some  particular  nerve  distribution, 
or  be  diffuse  and  referred  to  the  entire  affected  portion  of  the  extremity.  The 
pain  again  is  rendered  worse  by  a  dependent  position  of  the  limb  or  by  walk- 
ing, and  ra])i(lly  diminishes  when  the  patient  lies  recumbent.  In  some  eases  the 
pain  is  of  a  sharj)  and  stabbing  character.  Tenderness  on  pressure  may  also  he 
marked  over  the  swollen  and  reddened  areas,  and  such  tenderness  may  be  ex- 
treme. Altliough  the  j)art  is  distinctly  swollen,  there  is  usually  no  pitting  on 
such  as  accompanies  edematous  and  inflannnatory  lesions.       The  dis- 
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tiirbauces  of  iii^usatiou  nvv  iLsiiallv  enutiiieJ  to  piiiu  and  more  or  lc.ss  hvpert^stlju- 
sia.  From  want  of  um  the  iiuiscles  of  the  liiub  may  inidergo  a  partial  atrophy. 
Differential  Biagiiosis*^ — The  diilereiitial  iliagjiosit?  is  not  in  all  oases  easy. 
I  have  seen  a  uiui*i>er  of  instiuiees  in  which  the  syniptoiiis  as  above  deseribed 
existed,  with  the  exceptic^n  that  there  waa  no  inereased  arterial  pulsation  in 
the  linih,  win  eh  were  in  tlie  end  fulhiwed  by  guuiiprene  involving  mie  or  more 
toes  or  a  large  jiortion  of  the  fnul.  Indeed,  it  is  proliahly  impossible  in  a  gtK>d 
many  insfau(*es,  unless  tlie  patient  is  kej»t  nnder  jimlnngecl  observation,  to 
ilifFerentiate  erythroinelalgia  from  some  of  the  easc*s  of  presenile  gangrene  and 
from  Haynamrs  disease.  In  faet,  the  early  symptoms  nf  tho  hyiH^remie  stage 
of  Haynauirs  disease  are  praetieally  iilentieal  with  erytbroniidalgia.  The  foh 
lowing  h  the  differential  table  of  Weir  ilitehell: 


Raynaud's  Dibeask 

1*  Sex,  four  fifths  feiuales. 
2.  Begins  with  iseheniia. 


I 


3.  Affeeted  part  l>t^eorries  liloodleKS 
and  wliitt!.  In  eerlain  eases  there  is  a 
dee  J),  dusky  congestion  of  a  cyanosed 
part  with  or  without  gangrene. 

4,  Pain  may  l>e  absent  or  aeute,  luid 
eomes  and  gws;  has  no  relatitai  lo 
ptii^ture;  may  preeeile  loeal  usphyxju. 

.J.  I'natreeted  l>y  seasons.  In  many 
eases  all  the  symplmus  are  hmn^^Hit  on 
liy  ei»hh 

6.  Anesthesia  t««  hnielr. 

7.  Aiudgesia. 

8.  '^rerjiprraiiiiv  jmieh  lowered  and 
unaltered  by  position. 


9.   Gangrene  loeal   and   limited,  and 
likely  to  l>e  symmetrieal. 


Erytiiromelaloia 

1»  In  22  cases  2  were  women. 

2.  Little  or  no  ilifference  in  eolor  is 
seen  until  the  fcK>t  hangs  ih>wn  in  up- 
right {xjsition,  when  it  Uvonu's  rose-red. 

U.  The  arteries  throb  and  tlu*  cnhir 
becomes  dusky  reil  or  violaeeous  in  tint. 


4.  Pain  usually  present :  worse  when 
the  pari  hangs  down  or  is  pressed  upon. 
In  bad  rases  more  or  less  at  all   times. 

5.  Worse  in  sunnner,  ami  uuide 
worse  hy  heat ;  eased  by  uobl. 

6.  Sensations  of  all  kinds  preserved, 

7.  riyfH^ralgesia. 

8.  Teiiifiinature  alMne  normal.  De- 
pendemy  raiises  in  s<une  instantn^  an 
increase,  in  othei-s,  a  lowering  of  tbe 
tempi^ralure. 

1*.  No  gangrene;  lesion  asyiiiruel- 
rieal. 


Tlie  typieal  eas<:*s  of  erythronielalgia,  althuugli  they  do  not  eventuate  in 
rene,  are  stnblxindy  resistant  to  all  f firms  of  treatment.  I'rolunged  rest 
in  bed,  hydrotherapy,  massage,  eleetrieity,  and  other  nieaj^iires  may  all  Ixi  tried, 
but  of  tliem  all  tlie  rest  in  Uh\  is  probably  the  nmst  important. 

Presenile  Gangrene 

{Loctdiied  Endftrteriiis  Obliterans,  FriedJdndtr*s  Disease,  IntcrmiUeni  Cltmdieatiim) 

Presenile  gangrene  of  one  or  luttli  extremities  as  S4H-n  in  the  City  of  Ni  w 
rk  is  not  a  very  rare  disease,     Withiu  the  past  four  years  six  cases  reqniring 
41 
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aiiiputation,  either  of  tlie  leg  or  thigh,  have  come  under  my  obser\^atioii,  and 
ill  tliree  of  them  the  disease  was  bilateral.  The  patients  have  all  been  male 
Hebrews.  The  average  age  of  these  individuals  has  been  about  thirty-five 
years.  In  no  ease  was  a  history  of  syphilis  obtainable,  and  in  no  case  were 
the  individuals  chronic  alcoholics,  nor  was  there  anything  in  their  modes  of 
life  or  in  their  histories  to  account  for  the  arterial  degeneration.  I  am  in- 
formed that  in  the  Mt.  Sinai  Hospital  a  very  considerable  number  of  these  cases 
are  treated  every  year. 

Sig^s  and  Symptoms. — The  signs  and  symptoms  in  the  cases  which!  have 
had  under  observation  have  been  quite  typical.  The  individuals  observed  that 
they  suffered  pain  in  the  calf  of  the  leg,  in  the  toes,  and  in  the  feet  while  walk- 
ing, and  in  the  course  of  months  or  years  the  pain  became  so  severe  tliat  they 
were  obliged  to  sit  down  and  rest  after  w^alking  only  a  block  or  two.  They  also 
noticed  that  one  or  several,  or  all  the  toes  of  one  foot  became  red  or  reddish- 
blue,  swollen  and  congested  when  using  the  limb.  In  some  cases  the  swelling 
and  redness  has  been  confined  to  the  toe  or  toes,  in  others  it  has  advanceJ 
npw^ard  a  variable  distance  upon  the  dorsum  of  the  foot,  even  as  far  as  the 
ankle.  The  limit  of  the  redness  has  lM?en  usually  sharply  marked  above. 
After  the  disease  had  existed  for  several  years,  there  was  formed  in  some 
cases  a  small  ulcer  upon  one  or  more  of  the  toes.  This  ulcer  became  coverpd 
with  a  black  scab,  was  excruciatingly  painful,  so  that  the  individuals  were 
more  or  less  constantly  confined  to  bed,  or  w^ere  obliged  to  sit  with  the  foot 
elevated. 

The  most  typical  character  of  the  disease  is  that  the  symptoms  are  greatly 
increased  in  severity  when  the  patient  walks  upon  the  limb  or  permits  it  to 
haug  in  a  de})eii(leiit  ])ositiou,  and  almost  completely  subside  in  the  majority 
of  instances  after  rest  in  bed.  In  some  cases  the  pain  has  only  been  complained 
of  when  the  patient  walked  or  used  the  limb;  in  others  the  pain  has  been  dimin- 
ished by  the  recumbent  posture,  but  has  not  disappeared.  In  tw^o  of  the  cases 
under  my  observation  the  pain  was  rendered  worse  by  the  use  of  the  limb,  but 
did  not  disaj>peur,  even  though  the  recumbent  ]X)sture  w-as  maintained  for  days 
or  weeks.  In  these  cases  there  was  severe  neuralgic  pain  complained  of  at 
night  and  referred  to  the  distribution  of  the  nerve  trunks  supplying  the  foot 
and  toes.  In  all  the  cases  observed,  there  has  been  absence  of  pulsation  in 
the  dorsalis  pedis  and  posterior  tibial  vessels.  In  several  the  popliteal  artery 
could  not  l)e  felt,  and  usually  the  pulsation  of  the  femoral  in  Scarpa's  triangle 
was  notably  less  marked  upon  the  affected  side. 

Th(^  progress  of  the  disease  in  all  the  cases  has  been  extremely  slow,  and 
in  no  instance  coming  under  my  observation  had  the  symptoms  existed  for  less 
than  two  or  more  years.  In  one,  a  yoimg  man  of  thirty-two  years  of  age,  all 
ten  toes  were  either  gangrenous  or  had  upon  them  gangrenous  spots.  This 
young  man  was  entirely  unable  to  use  his  limbs,  and  he  suffered  the  most 
excruciating  pain  upon  making  the  attempt  to  walk.  He  had  had  every  variety 
of  local  treatment  without  benefit.     It  was  very  hard  to  advise  him  to  have 
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an  ajuijututiun  uf  both   iaviy  uinl  yet   the   t^x|W'rienre  of  all   observ^ers  nf  ibis 
[  disease  is  iiuaniiiiong  that  in  tbese  caries   nothing  sburl   <4"  niiiiMirsUiuii   is  *>f 


Ik 


*flt. 


rr<>lttn^e<]  ri*.st  in  hvA  iiti<!  i-areful  stiumlating  tretitnicnt  uf  the  iileenited 

<»r  gangrenous  area^  upon  tlie  toes  and  f»>Hl:  will  sonieriines  result  in  healing 

uf  the  k'sinn^s  bul   inniiediiilely  upon  tlie  resuinption  of  die  ereet  attitude  and 

the  use  of  the  liuib  the  healeil  uleers  quickly  break  down  and  either  lK*fouiu 

i^angrenons  or  jwrsiat  indefinitely  as  shiggiah,  shjwly  destrnetive  prcK^osses. 

In  all  six  of  these  eases  I  did  an  anipnhition;  in  four  of  them  I  amputated 

through  the  middle  third  of  ihe  leg:,  making  incisions  in  the  skin  ami  mnseles 

at   various   kneels   froui   heh>w   npward,    until    I    fontid    a   level    at    whieb    the 

I  vessels  Wed  nu^re  or  less  freely.     In  ont^  ease  I  was  <*bliged  to  amputate  tlirough 

the  lower  third  of  the  thigh»  sinee  incisions  in  the  calf  were  followed  by  sucli 

triKiug  ideeding  that  I  di<l  not  thire  to  atu[Mitate  Udow  the  knee-joint.     In  this 

|eaiK^  primary  union  oecnrred  in  the  wouml,  tlie  patient  was  relieved  from  hia 

pain.     He  lias  m>w,  however,  disap|>eiir(Hl  frotu  observation,  and  1  do  not  know 

Aviial  was  his  snbsetpieni  fate.     In  anotber  case  I  aiupritated  through  the  luid- 

|dle  of  the  leg.     Primary  union  fKTurred  iu  the  wound.     Two  years  later  the 

[patient  returned  with  a  superficial  iilrer  njiou  the  stuuiju      In  ibe  uieaTitime 

he   Ijad   worn   an   artitieial   limh  with   eoiu]>arative  eouifort,      lie   returnetl   to 

have  the  ulcer  treatefh     It  was  exeiseil,  apparently  with  a  goo<l  result,  but  at 

the  jiresent  time  tla*  disease  has  a]t}>eared   iu  the  (►ther  f<»ot.      I  have  not   tlie 

heart  at  present  to  reeouimeud  another  auiputatiou.     In  still  anotber  case  the 

^angi*enous  lesion  was  eontined  to  the  great   tf»e.     Tlie  |iatient   refnsed   anipu- 

tAtioD  of  tlie  leg  and  I  anjpiitated  liis  great  Uh\     Prluiary  union  wcurred  in 

the  wound  and  he  returned  to  his  luane  in  Brooklyn,  having  proud sed  that  he 

would  keep  me  informed  as  to  bis  suhse<]iient  history.      Tliis  happeued  four 

[years  ago  and  I  have  not  heard  from  him  since. 

In  the  experience  of  others  in  the  New  York  Hospital,  T  have  seen  a  nnra- 

[Wr  of  these  cases  in  which  amputation  of  one  or  several  to<»s  was  made,  and 

jin  all  of  them  the  patients  n^turned,  socmcr  or  later,  with  gangrene  of  other 

Itoes,     These  were  ampntated,  Init  1  think  that  in  every  instance  aniputatifm 

of  the  leg  or  thigh  was  finally  resorted  to.     The  pathological  exaiuination  of 

the  amputated  limbs  showed  in  every  instance  obliterating  endarteritis  extend* 

ing  upward  to  the  jxnnt  of  anipntatiom     Tlie  luuiena  of  tlu*  dorsalis  jwdis  and 

tposterior  tibial  artc^ries  were  in  every  instance  very  greatly  diminished'. 

In  several  of  the  cases  the  changes  of  a  chronic  neuritis  were  observed  in 
the  nen-e  trunks  of  the  amputated  part. 

Differential  Biagnosis, — The  differential  diagnosis  between  this  form  of  pre- 
[eenile  gangrene,  Raynaud's  disease,  and  erytbromelalgia  must  be  made  from 
[the  fact  that  in  this  group  of  cases  the  syu>ptoms  of  pain,  beat,  redness,  and 
Icongestion  of  the  foes  or  foot  arr  an'ouipanied  l»y  very  evident  diruinution  in 
[the  sixp  of  the  arteries  of  the  extremity;  that  the  diseast*  is  ess<*utially  very 
ic  and  slowly  progressi%'c  though  it  is  not  necessarily  syirmietrical;  that 
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the  patients  are  almost  invariably  Hebrews,  and  that  the  characteristic  inter- 
mittent occurrence  of  the  symptoms  is  quite  diflFerent  in  the  typical  cases  of 
true  Raynaud's  disease. 

DISEASES  OF  THE  JOINTS  AND  OF  THE  BONES  OF   THE   FOOT 

The  joints  of  the  foot  and  ankle  are  subject  to  the  same  aciit^  and  chronic 
inflammatory  lesions  as  other  joints.  Stich  may,  as  elsewhere  stated,  be  due  to 
open  wounds  or  to  infectious  processes  in  the  vicinity  which  invade  the  joints, 
or  to  the  greatest  variety  of  constitutional  infectious  processes,  already  else- 
where enumerated  many  times  in  this  book;  nor  do  inflammations  of  these 
joints  possess  any  very  marked  peculiarities  which  distinguish  them  from  simi- 
lar lesions  in  other  joints.  A  few  remarks,  however,  may  here  be  made  in 
regard  to  their  especial  characters. 

Acute  Inflammations 

Effusicms  into  the  ankle-joint  i)resent  suj)erficially  over  those  portions  of 
tUe  capsule  of  the  joint  which  are  covered  by  the  least  dense  surrounding  S4>ft 
structures.  On  the  front  of  the  joint  to  either  side  of  the  bundle  of  extensor 
tendons,  such  exudates  usually  first  make  themselves  manifest  as  su|)erficial 
swellings.  Such  swelling,  however,  may  well  be  obscured  by  inflauimatorv 
edema  or  infiltration  of  the  subcutaneous  tissues  and  the  skin.  If  the  eflFusiun 
becomes  very  great  indeed,  the  bulging  joint  ca])sule  may  become  palpable 
behind  and  l)elow  either  malleolus.  Here  again  the  commonly  associatt^l 
swelling  and  edema  of  the  soft  parts  will  render  palpation  of  the  joint  cap- 
sule and  recognition  of  the  exudate  difficult  or  impossible.  There  is  no  very 
characteristic  position  which  the  ankle-joint  assumes  on  account  of  extreme 
intra-articular  tension,  but  the  weight  of  the  foot  usually  tends  to  bring  the 
ankle-joint,  as  the  patient  lies  recumbent,  into  a  position  of  moderate  plantar 
flexion.  The  presence  of  inflammation  of  the  ankle-joint  may,  however,  be 
recogniz(»d  by  spontaneous  ])ain,  loss  of  function,  and  pain  on  passive  motion. 
If  the  disease  has  existed  for  some  little  time  and  the  inflammatory  process  is 
severe,  the  joint  may  be  quite  immobile,  or  if  moved  the  motion  will  give 
rise  to  intense  pain.  If  the  cartilages  are  eroded  or  destroyed,  there  may  Ik* 
felt  a  rough,  fibrous  sensation  of  friction  as  the  joint  surfaces  are  moved  one 
upon  the  other,  or  if  the  cartilages  are  gone  and  the  bone  is  exposed  there 
may  be  even  bony  grating.  The  character  of  the  exudate  here  as  elsewhere 
may  be  inferred  from  the  origin  of  the  process  in  many  instances — ^namely, 
if  the  inflammation  is  due  to  a  subcutaneous  injury,  a  fracture,  a  dislocation, 
or  the  like,  it  may  be  assumed  that  the  exudate  is  serous  or  consists  of  serum 
mixed  with  blood.  If  due  to  an  infected  open  wound,  the  exudate  is  prob- 
ably purulent.  If,  on  the  other  hand,  the  inflammation  is  the  result  of  a  gen- 
eralized infectious  disease,  the  character  of  the  exudate  may  often  be  inferred 
from  the  fact  that,  as  the  result  of  experience,  the  different  infectious  or  septic 
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prtx't'sst's  are  likely  to  be  atteiitletl  by  a  joint  trxiidate  of  a  ^^ennis,  scru'imnileut, 
or  puruleut  charaeterj  rosjye^etively. 

The  use  of  tlje  aspirating  needle,  together  with  (niltiires  of  the  aspirated 
material,  will  often  aifnrd  valuable  aid  in  the  (lia«^n<isi8.  The  lo(»al  signs  of 
iiitlaiiuitatiirn,  pain,  heat,  retfuess,  and  swelling,  the  ii:enerHl  svmptonis  of  sepsis^ 
often  i^ennit  a  probabli*  eonehisiim  a?^  tn  tire  nature  of  the  proeesii^  in  the  joint 
itself.  Of  all  the  juints  in  the  IhhIv  tlie  ankh*-jViint  is  one  rif  the  most  <]ifKenlt 
tu  drain  sueees;<fid!v  wlien  it  beeonies  the  seat  of  pvo^enie  infeetion.  The 
contonr  of  the  joint  surfaees  is  so  irregular  that  no  singh^  (*|K'ning  into  the 
j*dnt  will  stittiee.  Posteriorly,  the  borders  of  (lie  nodleoli  tit  so  closely  to  the 
astragalus  that  the  spai'e  ft>r  drainage  is  very  siiiidL  (h\  the  fn*ut  of  l^lie  jf>int 
the  eouditions  are  but  little  more  favorable. 

An  iinjxirtant  jKiint  U*  l>ear  in  mind  when  treating  any  inthnnniatory  lesion 

of  tlu*  ankle-j»*int,  whether  iueisiou  and  drainage'  1h/  ueeessary  or  ui»t,   is  that 

we  i^an  never  be  sure  that  the  pr«K*ess  will  not  lie  t'oHowed  by  stiffness  of  the 

.   joint  or  eiuiiplete  ankylosis,  and  therefore  we  should  uiainfain  a  jiositiim  niid- 

Iway  l»etweeu  ]ilaiitar  flexion  and  «'Xteiision — namely,  the  f<Mit  at  riglit  angles 
to  the  leg  and  neither  supinate<l  nor  ]U"onaled,  so  tluil,  if  ankylosis  d<K\s  <»eeur, 
the  patient  may  ntill  l>e  able  to  walk  with  comfort  uiKin  his  ffxjt.  If  i^nppura- 
tion  of  tlie  joint  is  due  to  osteomyelitis  of  the  os  ealeis,  or  of  the  astragalus, 
or  of  tlie  tibia  or  fibula,  it  is  to  U*  Inirne  in  mind  that  here  the  conditions  for 
drainage  may  I>e  somewhat  more  favorable  after  the  jjortirm  of  infeeted  bone 
B^if)  removed.  It  is  also  to  be  home  in  mind  that  tbe  fuuerional  restdt  after  tlie 
removal  of  the   astragalus   is  often  extremely  gtwtd,   and   that   reiuoval  of  the 

»a.**tragalus  affords  very  p<o*fet*t  ilrainage  indeed  for  tlie  ankle.  Removal  af 
one  or  other  of  tlie  malleoli,  on  t!u^  (Hber  hand,  is  atteTnh'<l  hy  profound  dis- 
tnrbanet*  of  fnnetifm  in   the  ankh^-joiiit,  and   under  ^ueb  eimditions  ankylosis 

IIS  ]ir<»bahly  the  most  favorable  result  obtainable. 
In  regard  to  infeetions  proeesses  of  thi^  smaller  joints  of  the  tarsus,  it  is 
to  lie  honiv  in  miml  that  nuuiy  of  the  joints  eommunieate  freely  one  with  the 
other,  and  that  those  whieb  do  not  so  cMiunnimicate  lie  so  elosr*  together  and 
are  si^parateil  by  stieli  feeble  l>arriers  that  su|)[>urative  pnT<"esses  readily  a<l- 
Tanec  from  one  joint  to  the  nfluT  until  many  joints  are  invaded.  Sneb  infee- 
tiiius  prm*psses  may,  however,  soTU(*times  U*  sneeessfully  eondiated  l>y   removal 

I  of  one  or  more  of  the  tarsal  bones,  In  the*  ofw-rative  apfiroaeb  to  the  joints 
of  the  tarsus  for  purposes  of  drainage,  it  is  tt»  be  Ijorne  in  mind  that  the  dor- 
sum of  the  foot  or  to  (be  one  or  otlu^r  side  thereof  affords  the  only  practicable 
HVenue  of  apjiroaeh.  The  tissues  of  the  sole  are  so  (liiek  aud  so  dense  tliat  it 
is  useless  to  approach  these  joint.s  from  Ijelow.  It  is  to  he  renumilx^retl  iti  the 
trc^atmeut  of  acufp   suppuratirt'   inflamniations   of  the  snialW  joints  of  the 

ktar^^ns  that  simple  ineision  and  drainage  is  rarely  suffieient  to  effect  a  cure^ 
As  a  general  rule,  to  which  there  will  lie  hut  few  exceptions,  it  will  be  neees- 
Bury  to  remove  one  or  more  of  the  smaller  l^Hmes  entering  into  the  joints  in 
order  to  st*eure  projx^r  flrainage.     Tliis  method  of  treatnu^nt  will  he  successful 
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ill  a  certain  projX)rtion  of  cases.  In  others,  the  disease  will  advance  from  one 
joint  to  another  and  from  one  bono  to  another,  necessitating  finally  an  exten- 
sive oj)eration,  or  even  amputation. 

The  following  brief  histories  of  two  cases  of  infected  wounds  in  the  vicinitv 
of  the  ankle  will  serve  to  illustrate  the  favorable  results  }x>ssible  in  infeete<l 
wounds  of  the  smaller  joints  of  the  tarsus,  and,  on  the  other  hand,  the  ix)ssil>le 
disasters  as  the  result  of  improper  treatment. 

The  first  ease  was  a  boy  aged  about  twelve.^  While  climbing  about  a  manger 
in  a  stable  he  slipi)ed  and  fell  against  a  protruding  wire  nail,  w^hich  punctured 
his  right  ankle,  entering  the  joint  between  the  astragalus  and  scaphoid  Ixmes. 
The  child  was  seen  by  a  doctor,  w4io  did  not  consider  the  injury  serious  and 
a])j)lied  some  sim])le  dressing  to  the  wound.  After  a  few  days,  however,  the 
foot  became  very  painful  and  the  ankle  swollen;  the  child  was  no  longer  able 
to  walk  on  the  limb.  He  develojied  fever  and  felt  ill.  Five  or  six  days  after 
the  injury  he  was  brought  to  the  city  and  came  under  my  care.  At  this  time 
the  portion  of  the  ankle  and  foot  near  the  wound  was  swollen,  red,  and  very 
tender ;  all  motions  of  the  foot  were  painful.  There  was  a  minute  punctured 
wound  upon  the  side  of  the  foot  over  the  astragalo-scaphoid  joint,  from  which 
some  drops  of  pus  could  be  extruded  by  pressure.  The  boy  had  moderate  fever, 
j)rostration,  and  leucocytosis. 

Under  ether  anesthesia  I  ex|X)sed  the  joint  through  an  incision,  and  found 
that  the  nail  had  entered  it,  creating  a  small  puncture;  the  joint  contained  thin 
pus.  The  joint  cavity  was  washed  out  with  a  weak  solution  of  carlx>lic  acid 
and  drained  throuirh  a  snuill  rublxir  tube.  The  discharge  from  the  joint  con- 
tinued to  l)e  ])urulent,  and  the  character  of  the  pus  showed  evidences  of  an 
iufectirm  rather  increasing  than  diminishing  in  severity.  Cultures  made  from 
the  exudate  showed  the  presence  of  the  yellow  staphylococcus.  At  the  end  of 
about  a  week  the  local  condition  not  Ix^ing  improved,  I  removed  the  scaphoid 
bone  and  dissected  out  the  synovial  meud)rane  of  the  joint.  Rapid  improve- 
ment followed.     The  wound  healed  and  the  functional  result  was  good. 

A  second  case  now  under  my  care  in  the  New  York  Hospital  is  a  little  lx)y, 
aged  seven,  who  ran  a  nail  into  the  inner  aspect  of  his  right  ankle  just  below 
and  a  little  in  front  of  the  internal  malleolus.  He  received  treatment  at  the 
bauds  of  a  doctor,  who  a])plied  a  poultice  to  the  wound.  I  saw  the  child  sf>nie 
ten  days  after  the  accident.  He  was  profoundly  septic,  his  mental  condition 
was  dull  and  apathetic,  he  could  scarcely  be  induced  to  swallow  liquid  fi^Kl. 
The  inner  aspect  of  the  ankle  was  occupied  by  a  sloughing  raw  surface  an 
inch  broad  and  an  inch  long.  From  this  surface  creamy  pus  exuded  wdien  the 
foot  or  the  lower  third  of  the  calf  of  the  leg  w^as  compressed.  Incisions  showed 
that  the  intermuscular  planes  of  the  lower  third  of  the  calf  were  filled  with  pus. 
The  subcutaneous  tissues  of  the  sole  from  the  heel  to  the  middle  of  the  foot 
were  infiltrated  wuth  pus.  The  calcaneo-astragaloid  joints  were  disintegrated. 
As  the  result  of  free  incisions  and  energetic  disinfection  the  condition  of  the 

*  Case  mentioned  on  page  608. 
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"  child  liiiil  iiiipruvecj  notably  ut  the  eiul  uf  fortj-c^ight  hoiirs^  and  it  is  now  hoped 
tliat  hi^f  Ijft%  and  pc*rhaj»s  even  his  k%  may  be  saved.^ 

ITho  Umv^  of  U)e  tarsus  and  nietatnrsiis  oecasionally  bwinnt*  tin*  seat  of  ao 
acutr  siipptiraiive  osteomycUiis.  The  infectioii  may  take  phxcu  thrrmgli  a  wound 
or  thniii^h  \hv  blood.  Tlie  lesiims  may  ]mvv  miiltiph'  hH-alizations  or  he  nm- 
fim^i    to   the   foot.      Ni;   sjn^cial    rules   for   diagnosis   as   to   the   luiture   of   the 

P  condition  or  as  to  its  ami  torn  ieal  site  ean  he  ^iveji.  The  si^is  and  syiuptoms 
are  here  as  elsewhere  tlu^se  of  niore  or  less  imirki-d  sepsis,  together  witli  rlie 
local  aigns  of  a  severe  suppurative  process.  (See  OskMiniyelitis,)  Of  the 
bones  of  the  tarsus,  the  os  ealeis  is  limst  freipiently  the  seat  of  ostemiiyelilis. 
Here  as  elsewhere,  the  prt^Kress  may  l>e  ))art  of  a  general  septieemia,  or  may 
follow  open  wounds  or  infeetious  pr<x»esses  of  the  50ft  parts  of  the  foot  or  joints. 

I  The  conditions  in  the  os  calcjs  for  evaeuation  of  the  j^yogenie  foeus  and 

removal  of  the  infeeted  bone,  without  involvement  of  the  neighboring  joints 
and  without  serious  loss  of  funetion,  are  Ix^tter  than  in  the  other  tarsal  iMmes, 
The  diagnosis  is  to  be  ma<h'  fn^m  the  lof-jd  signs  and  symptoms  of  an  aeute 
B  pyogeijit^  ififecthm.     The  regi«m  of  the  lieel  bcnnuut^s  swollen,  thi*n»  is  lender- 
H  ness  W*h>w  the  miilleoli  over  the  os  ealeis  and  the  other  loeal  signs  of  an  aeute 
B  py<*geni(T  infection.     If  seen  first  after  s}x>ntaneons  rtipture  of  the  abscess  has 
■  occurred  externally,  there  will  be  tlie  hislory  of  a  former  acute  illness  and  the 
^* presentee  of  a  sinus  leading  to  dead  bone.      In  these  eases  the  extent  of  the 
inflamnjatory  process  and  the  size  of  the  sequestra  may  sonietimes  be  deter- 
mined by  means  of  an  X-ray  picture. 

The  other  tarsal  bones  are  less  frei]uently  the  seat  ot  acute  osteomyelitis 
due  to  general  eauses  than  is  tlie  os  ealeis.  When  they  Im/couu*  the  seat  of 
acute  pyogenic  infection,  it  is  more  often  due  to  infected  wounds  or  to  localized 
inflanuuatory  prcK^esses  of  the  surround ing  soft  parts  and  joints. 

The  metatarsal  bon?:8  are  rather  more  frequently  the  seat  of  aeute  oste(>- 

H  myelitis  whether  due  to  traumatisms  or  acute  hwal  infections.     Tbe  signs  and 

~  8\nnptoms   res*»ud>le  those   of  osteomyelitis   elsewhere.      When   due   to  general 

^  septic  in  feet  ion  the  disease  of  the  metatarsal  Iwuies  is  usually  assmnated  witli 

f  osteomyelitis  in  other  long  Imnes— tibia,  fenuir,  humerus^  etc.     When,  as  rarely 

happens,  the  metatarsal  l)ones  arc  alone  the  seat  of  the  infections  process,  the 

disease  wnll  he  quite  f>ften  mistaken  in  its  early  stages  for  a  suppurative  lesion 

of  the  soft  parts,  or  in  flie  aljsentv  of  a  carefully  eondueted  examination  of  the 

blood,  etc.,  snch  infections  may  be  confounded  with  acute  rheumatic  fever  with 

60-ealh*d   gonorrheal   rheumatism,  or  even    with  gfuit.     The  exact  diagnosis   is 

^^h^t  made  by  direct  inspection  of  the  parts  through  an  incision. 

M» 

H         A  great  variety  of  chronic  inflammations  may  occur  in  the  bones  and  joints 
of  tbe  f<Nit.     Many  of  them  do  not  require  a  separate  description,  since  their 

^  The  foot  was  saved  in  thb  ease. 
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signs  and  symptoms  do  not  materially  differ  from  similar  lesions  in  other  parts 
elsewhere  fully  dwelt  uixm.  There  may  be  mentioned  aeiite  articular  rheu- 
matism of  the  joints  of  the  foot  and  ankle,  and  here  the  diagnosis  will  de- 
I)end  upon  the  data  given  elsewhere.  The  ankle-joint  and  the  joints  of  the 
tarsus  and  nu^tatarsus  are  one  of  the  favorite  localizations  for  gonorrheal 
arthritis,  and  here  as  elsewhere  these  inlhunmations  show  a  strong  tendency 
toward  relaj)ses  and  toward  the  production  of  fibrous  ankylosis.  Great  at- 
tention should,  therefore,  l)e  paid  to  the  position  of  the  f(K>t  during  the  treat- 
ment. 

Arthritis  Deformans. — The  ankle-joint  and  the  joints  of  the  tarsus  are  one 
of  the  rarer  l(K*alizatious  of  arthritis  deformans,  and  the  disease  scarcely  ever 
occurs  in  those  situations  without  associated  lesions  in  one  or  other  of  the 
larger  joints — the  hip,  the  knee,  etc.  Arthritis  deformans  as  the  result  of 
trauma,  however,  is  by  no  means  rare  in  the  ankle-joint.  It  may  follow  one 
or  other  of  the  fractures  of  the  Inmes  of  the  leg  close  to  or  involving  the  ankle 
joint,  and  perhaps  more  frecpieutly  than  any  other  fracture  the  condition  fol- 
lows imperfccily  reduced  fractures  of  the  malleoli  with  abduction  of  the  f(X)t. 
I  have  swn  a  nundn^r  of  cases  of  this  kind  in  which  the  resulting  disability 
and  pain,  together  with  the  production  of  a  synovial  pannus,  the  formation  of 
osteophytes,  and  destruction  of  the  articular  cartilages,  constituted  a  lesion 
so  severe  that  from  pain  and  deformity  the  individuals  were  almost  completely 
incapacitated.  Some  of  these  cases  can  be  relieved  by  an  osteotomy  of  the  bones 
of  the  leg,  such  that  the  line  of  supiK)rt  is  brought  more  nearly  into  a  normal 
relation  wath  the  articular  surface.  In  some  cases,  osteotomies  at  the  seats  of 
fracture  and  forcible  overcorrection  of  the  deformity  is  followcMl  by  grH>d  func- 
tional n^sults.  In  other  cases  fairly  good  results  may  follow  erasion  of  the  ankle- 
joint  with  th(»  production  of  ankylosis.  In  still  others  removal  of  the  astrag- 
alus may  1k^  indicated,  and  in  some  the  lesicm  is  so  extensive  and  the  de- 
formity so  groat  that  nothing  short  of  amputation  promises  a  favorable  result. 
The  progress  of  arthritis  d(»formans  of  the  ankle-joint  resembles  that  of  similar 
lesions  in  other  joints.  See  section  on  Chronic  Disturbances  of  Joints  in  this 
volume. 

The  diagnosis  is  to  bo  made  from  the  history  of  an  injury  or  of  a  very 
chronic  joint  disturbance,  with  peri-articular  thickening,  diminution  of  motion, 
intra-articular  grating,  the  presence  of  osteophytes,  etc.  The  changes  in  the 
sha})e  of  the  bone,  sometimes  tlu*  destruction  of  the  cartilages,  may  be  well 
shown  by  means  of  X-ray  pictures.  Arthritis  deformans  affecting  the  meta- 
tarso-phalangoal  joints  and  the  intorphalangeal  joints  of  the  toes  is  not  very 
rare  in  elderly  ])orsons,  the  subjects  of  arthritis  defonnans  in  other  joints,  and 
usually  the  condition  pros(»nts  no  difficulties  in  diagnosis.  The  deformities 
produced  in  the  toes  are  not  unlike  those  j^roduced  in  the  hand.  (See  Fig.  30, 
page  171,  Vol.  I;  also  Fig.  38,  page  170,  Vol.  I.) 

Arthritis  deformans  of  traumatic  origin  is  one  of  the  lesions  of  hnllux 
valgus,  to  be  described  in  another  section. 
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Qoat.' — Tht*  iHi^tatiirso-pluilaixgoiil  join!  nf  tht'  greal  toe  is  i»nc  i>f  tlic  favorit*.* 
local izat if ms  of  guiit.  Thi*  disi-ast'  is  hardly  to  Ite  roganlcd  as  surgic^al,  ami  a 
very  brief  dL'tHiTiptiim  of  it  alone  will  be  neccasary  here.  An  attack  of  gout  ig 
characterized  by  a  Hiidden,  violeiU  int!anuiiafimi  invnlvin<i^  the  nietatfifHfi-pha- 
langeal  joint,  with  a*'nte  in+laiiHiiii1>>ry  iiitiltrHtiun,  swelling  and  odeniu  i>f  thu 
siirronnding  srnK^tnrc^s  and  t*xc*rueiating  pain. 

In  t^ont,  flnririfr  aeiite  attacks,  thiTe  is  a  marked  inc»rease  <»f  nrie  aeid  in 
the  bltMMl,  The  changes  in  the  exerefion  of  nrie  aeid  in  the  nrim*  an^  ihiis 
formulated  by  Mink*iwski: 

(1)  The  daily  exrretiun  of  nrir  arid,  in  Ihe  inlervats  tietvveen  acute  attacks, 
ningpjs  witliin  the  ^anie  limits  as  <hK*s  the  exereiien  in  ta'althy  individuals.  (*^)  In 
ehronie  guut,  even  in  tlioge  eases  in  width  theru  is  marked  dcpositimi  of  biurates 
in  the  ti&sues,  a  etmstant  dinnnntion  in  excretion  of  the  urie  acid  has  not  l>een 
definitely  proved.  (IV)  Immediately  jirerecbn^  an  attack  there  is  re;^nhirly  a 
diminution  in  tltr  anitmnt  of  nrii-  aeitl  elinnnated  in  the  nrine,  whereas,  during  and 
after  the  attack,  the  uric  arid  outjmt  is  increased. 

The  annnint  of  nrie  aeid  eliinimited  in  twenty  four  luMirs  in  the  nrinc  *»f  a 
healthy  adult  individvial  njion  unlinary  tliet  \aries  betwtMii  0.4  and  1  pn. 
Accord in^r  tt*  Minkowski  the  ratio  of  nrie  aeid  to  nrea  ranges  in  health  fnan 
l>etwx'en  1  to  50  to  1  to  70,  ami,  acc^irdiiig  to  the  same  antbtir,  the  ratio  u{ 
uric-aeid  nitrogen  to  total  nitrogen  varies  In'twccn  1  to  I'O  inid  I  to  120.  Tlio 
form  in  whirdi  nrie  acid  is  eh'ininated  in  the  urine  is  not  exactly  known,  hnt 
it  is  evidently  in  Imise  eondii tuition  with  sonic  rather  organic  substance,  so  that 
the  tiric  aeid  is  readily  set  free*  There  is  in  goni  a  very  nnirked  distnrbanee 
of  nitrogen  metalxdism. 

One  of  the  tests  for  the  presenee  of  an  excess  of  nrie  aciti  in  the  blood  is 
that  of  Garrod.  It  may  thns  l>e  carried  ont.  Blood  serum  is  ol)iained  either 
by  producing  one  of  the  artificial  forms  of  a  blister  and  aspiration  of  its  con- 
taine*!  tlnid,  '►r  by  sejiarating  the  eor|»nscles  from  the  sermn  after  it  has  Ik^cu 
withdrawn  from  the  body. 

To  two  drams  of  tlie  Sirruni,  in  a  rather  Hat  wateh  crystal,  adil  six  minims  of 
mofTeratc'ly  strong  acetic  acid  for  eaeh  flnid  dram  nsed.  Mix  well,  and  introduce 
one  or  two  ultimale  fil>ers  from  a  lint^n  thread  or  from  a  piece  of  unwaslied  linen 
fabric.  Set  aside  in  a  cool  place  for  frmn  thirty-six  to  sixty  hours  nntil  tlie  senim 
18  quite  set  and  almost  dry.  If  uric  aeid  be  present  in  excesa  (equal  to  at  least 
0.025  grains  of  nrie  aeid  in  1,000  grains  of  serum  in  addition  to  tlie  traee  existing 
in  health)  it  will  ervstallize  ont  on  the  fil>ers,  and,  iHuler  tlie  mieroscoj>e,  will  resem- 
ble the  appea ranee  of  sugar  candy  on  a  etring.' 

An  attack  of  gfMit  local iz^ed  in  the  metatarso-phalangeal  joint  may  be  de- 
!*criljed  as  follows:  An  individual,  usually  an  otherwise  healthy  man  of  middle 
age,  19  awakened  in  tlte  night  by  an  intense  pain  in  one  or  other  of  the  metatarso- 
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phalangeal  joints.  After  some  hours  there  is  a  nuKlerate  elevation  of  t(?ni- 
perature,  100°  to  108°  F.,  and  the  joint  is  found  to  be  swollen,  rcnl,  tentler, 
and  exquisitely  painful  upon  passive  motion  or  palpation.  The  sj>ontane<»us 
pain  is  often  very  severe.  The  symptoms  are  apt  to  diminish  iii  intensity 
during  the  day,  to  ])e  renewed  the  following  night  with  violent  pain,  which  is 
referred  to  the  entire  f(K)t,  but  is  most  marked  in  the  affected  joint*  The  cc»n- 
stitutional  sym])toms  usually  begin  to  subside  in  tlie  course  of  from  forty- 
eight  to  seventy-two  hours,  although  the  local  lesion  is  apt  to  increase  in  severity 
for  a  numlK^r  of  days.  The  aflFected  joint  is  greatly  swollen,  the  overlying  skin 
is  red,  tense,  and  shiny.  Suppuration  does  not  occur.  There  is  often  a  iiickI- 
erate  leucocytosis.  Such  attacks  may  be  renewed  at  intervals,  either  spon- 
taneously or  as  the  result  of  excess  in  eating  or  drinking.  It  is  generally 
asserted  that  sweet  and  rich  wines,  notably  champagnes  and  burf^mdies,  pre- 
dispose to  or  excite  attacks.  The  intervals  at  which  the  attacks  occur  are 
entirely  irregular.  Subsequent  attacks  may  follow  in  a  month,  in  a  few  months, 
or  not  for  many  years.  In  some  cases  the  acute  joint  inflannnation  is  prei*e<le<l 
by  some  distur])ance  of  the  general  health,  loss  of  aj)j)etite,  irritability,  in- 
somnia, and  depression  of  spirits.  When  a  nundK^r  of  attacks  oectir,  there 
is  usually  deposited  in  the  jxTi-articular  structures  a  greater  or  less  quantity 
of  urates,  constituting  the  so-called  gouty  tophi.  These  gouty  deposits  may 
be  found  not  only  in  the  vicinity  of  the  affected  toe-joints,  but  in  other  situ- 
ations— in  the  ears,  in  the  fingers,  upon  the  elbows,  in  the  cartilages  of  the 
nose,  in  the  sclerotic  of  the  eye,  and  in  the  eyelids. 

In  chronic  cases  there  may  he  roughening  of  the  cartilages  and  creaking 
on  motion.  The  duration  of  an  acute  attack  of  gout  varies  from  four  or  five 
days  to  a  week  or  more.  As  a  rule,  the  diagnosis  of  an  acute  attack  offers  no 
difficult ios.  In  the  chronic  cases,  however,  notably  in  those  cases  in  which 
gouty  to]ihi  are  not  evident,  the  disease  may  be  confounded  Avith  arthritis 
deformans.  In  cases  of  doubt,  careful  inspection  of  the  cartilages  of  the 
external  ear  should  be  made,  since  here  gouty  deposits  are  more  often  found 
than  elsewhere*,  and  if  such  a  gouty  tophus  be  removed,  the  microscojnc  con- 
tents of  the  little  sac  will  show  characteristic  need]e-sha])ed  crystals  of  sodium 
biurate.  It  is  to  be  borne  in  mind  that  unlike  acute  articular  rheumatism, 
an  acute  attack  of  gout  may  occur  without  fever,  and  in  the  absence  of  any 
other  proba])le  cause  the  occurrence  of  an  acute  attack  of  inflannnation,  notably 
in  the  metatar8o-i)halangeal  joints,  renders  the  diagnosis  of  gout  almost  certain. 

Syimiilitic  Inflammation 

The  several  forms  of  sy])hilitic  inflammation  of  joints  occur  in  the  ankle 
and  in  the  joints  of  the  foot,  but  are  rather  unusual  localizations  of  the  disease. 
The  late  lesions  of  the  joints  ])resent  the  same  chaniclers  here  as  elsewhere — 
namely,  a  partly  destructive  and  j^artly  productive  iuflammation  of  the  bones 
and  of  the  soft  parts  surrounding  the  joint. 
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?  ostajperiusteiti8  oeeiirs,  a 
mid  liuniL  These  lesions  are  more  eonmion  in  hereditary  than  in  required 
syphilis,  and  pn wince  a  fnsiforin  enlargement  of  the  bone,  a  typical  .syiThilitic 
spina  rrnio^sa.  The  en<l  re.sidt  in  thesc^  cases  may  I>e  that,  nndcr  treatment, 
the  prcnlnets  of  the  sypliilitie  infiamnnition  are  reabsorlxn]  with  resit iuiio  ad 
integrum,  or  in  *>Hicr  eases  the  hone  infiltrated  with  gnniTuatous  material  breaks 
flown  and  iindcr^fH's  a  njorc  ^►r  less  extensive  syphilitic  necrosis,  with  tlie  f(>r- 
niation  of  sinnsi's.  In  children  the  ditTerentiid  diiipiosis  Kt*!ween  sypliilitie 
iuid  tnliercnlons  intliimntations  u{  the  melatarsal  bones  may  1h*  rpiite  dilHenU, 
and  in  these  cases  rcs4irt  must  often  !«*  had  in  the  absentee  of  a  detinite  syphilitie 
history,  or  of  other  (diaraeteristie  syphilitic  nianifestations,  to  one  or  other 
of  the  ivsis,  the  Wasserniann  reaction,  search  fur  the  spiroeheta  pallida  in  the 
exndare  or  in  tlie  tissnes,  and  the  nse  of  one  or  other  of  the  tnlxTcnlin  tests. 
It  is  to  tie  borne  in  mind  that  syj»hilis  and  tnbercnlosis  may  e<x^Kist  in  the  same 
ijidividmiL 

I'siially  a  syphilitic  dactylitis  originates  in  the  bone  or  perifwtenni.  In 
rarer  instances  the  syphilitic  pr^K^ess  may  be^in  in  tlie  soft  parts  and  sub* 
stHpu^nfly  involve  the  bone.  The  syphilitic  inflammations  of  these  small  knies 
are  nsnally  not  particularly  painful,  and  in  this  they  again  closely  resemhle  tn- 
lM»rcnlosis,  In  adnlts,  syphilitic  inHammations  of  the  hones  of  tlie  fwvt  are  nsn- 
ally more  readily  recognized  as  sneh  than  is  the  ease  with  infants.  In  ad  nits 
there  will  nsnally  he  a  history  of  syphilitic  infection  and  of  ant(?ceilent  tnanifes- 
tations.  together  with  (he  presence  of  syphilitic  scars,  etc.  In  tlie  eases  where  the 
gnniinatons  material  undergoes  softening  and  the  bone  iH^conies  ntK*rotic,  con- 
siderable seqnestra  may  be  fonned  and  their  s|>ontantHnis  fir  operative  removal 
will  lie  followed  by  a  greater  or  less  loss  of  substance  in  the  Imjiic,  and  if  the 
c<mtinnity  of  the  first  metatarsal  bone  be  destroyed  fairly  marked  deformity 
and  disability  may  follow. 

In  eases  of  late  e^mgenital  syphilis,  the  I  wines  of  the  foot  may  occasionally 
Ik*  aff(*ctefl.  The  diflFerential  iliagnosis  must  l»e  made  from  tnU'rcidosis.  These 
casei?  of  lute  hereditary  syi^hilis,  however,  present  a  fairly  cbaract(*ristic  gen- 
eral picture  of  a  constitutional  dyserasia.  The  patients  are  nndersis^tnl,  delicately 
built,  and  |Kw>rIy  flevehijw*d.  They  are  nsnally  pah*  and  anemic.  There  may 
lie  jiresent  the  typical  Iwnclcd  nottdies  nj>on  the  cutting  edges  of  the  incisor 
t^seth,  the  so-called  ff  it/ ch!  man's  fee  fit,  irtierMlfial  kern  lit  ts^  or  the  evidences 
of  its  former  present*!^  nimn  the  cornea  are  often  observed.  Deafness  from 
successive  attacks  of  inflammation  of  the  middle  ear  is  a  very  common  lesion 
in  late  hereditary  syphilis.  The  Iwmes  of  the  skull  are  ofteii  irregidarly  devel- 
*n|ied.  The  rrnit  of  the  nose  is  snnken,  the  tip  of  the  nose  turns  up  and  ia 
prominent.     The  sknll  is  eften  <»f  irregular  8ba]>e  and  there  is  fretjnently  an 
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abnormal  prominence  of  the  bones  in  the  frontal  region.  Syphilitic  thicken- 
ings of  the  skull,  in  the  form  of  small  elevated  bosses,  are  sometimes  observed; 
and  scars  upon  the  skin  and  at  the  corners  of  the  mouth,  the  results  of  former 
syphilitic  eruptions,  are  common.  These  patients  usually  exhibit  an  imperfect 
cerebral  develoj)mont.  The  genital  organs  often  remain  imperfectly  developed 
and  the  hair  and  the  l)eard,  if  the  patient  be  a  male,  are  scanty.  The  bodies 
of  such  young  i^rsons  are  often  nearly  hairless. 

Tuberculous  Inflammations 

Tuberculosis  of  the  joints  of  the  foot  is  usually  primary  in  the  bones,  more 
rarely  in  the  synovial  membranes.  The  astragalus,  the  os  calcis,  the  tibia,  the 
cuneiform  bones,  the  metatarsal  bones,  the  cuboid  bone,  the  scaphoid,  and  the 
iibula  are  affected  in  the  above  order  of  frequency,  or  nearly  so.  In  a  fairly 
large  ])roportion  of  cases  several  bones  are  involved.  Tuberculosis  of  the 
ankle-joint  itself  more  often  arises  from  a  focus  of  tuberculosis  in  the  astrag- 
alus, which  subsecpiently  invades  the  ankle-joint,  than  from  any  other  situation. 
Next  in  frequency,  or  perhaps  of  nearly  equal  frequency,  the  primary  lesion 
exists  in  the  os  calcis.  The  following  statistics  in  71  cases  in  the  clinic  of  Oilier 
indicates  that  the  astragalus  is  the  most  frequent  seat  of  the  tuberculous  focus. 
Thus,  he  found  the  primary  focus  in  the  astragalus  22  times,  in  the  os  calcis  13 
times,  in  the  scaphoid  bone  3  times,  in  the  cuboid  bone  once,  in  the  lower  end 
of  the  tibia  9  times.  In  23  cases  the  disease  appeared  to  be  primary  in  the 
synovial  membrane.  The  statistics  of  Tliedel  would  seem  to  indicate  that  the 
disease  was  primary  in  the  synovial  membrane  in  abotit  one  third  of  his 
cases. 

The  early  symptoms  of  tulxirculosis  of  the  ankle-joint  consist  of  pain  in  the 
joint  on  motion,  witli  limitation  of  passive  and  active  movement,  the  produc- 
tion of  a  limp,  and  tlie  gradual  formation  of  a  swelling  including  the  ankle 
and  upper  part  of  tlie  foot.  U])on  inspection,  the  joint  is  swollen  more  or  loss 
symmetrically,  although  the  most  prominent  part  of  the  swelling  is  usually 
in  front  of  the  joint.  When  the  disease  is  furtlier  advanced  the  swelling  on 
the  posterior  aspect  of  the  joint  produces  a  considerable  broadening  of  the 
heel.  The  bony  proniiueiices  of  the  malleoli  are  lost  in  the  swelling  and  a 
more  or  less  spin(lle-8hai)ed  or  ovoid  enlargement  of  the  entire  ankle  occurs. 
In  the  very  early  stages  the  swelling  is  first  noticeable  upon  the  front  of  the 
ankle,  on  either  side  of  the  bundle  of  extensor  tendons.  Upon  palpation  the 
more  or  less  characteristic  doughy  infiltration  of  the  synovial  membrane  and 
surrounding  structures  is  observed  on  palpation.  Fluctuation  can  scarcely 
be  detected  in  the  joint.  Indeed,  a  tuberculous  hydrops  of  the  ankle  is  a  great 
rarity.  Perforation  of  the  joint  capsule  occurs  most  often  upon  the  anterior 
or  outer  as])ect  of  the  ankle,  and  is  followed  by  the  production  of  character- 
istic tuberculous  sinuses.  Hero,  as  in  other  joints,  atrophy  of  the  muscles  of 
the  calf  is  gradually  develoi)ed,  and  such  atrophy  may  from  disuse  involve  also 
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tljc  miiseles  of  the  thigh.  A.^  in  other  jtiiiils,  trfhw  spasm  causes  markeci  liini- 
tatiott  of  motion  in  the  ankles  and  any  attempt  to  move  the  foot  produces  a 
8n<Men  contmetion  of  the  inn^eles,  eausiii^  tixatinii  u{  the  joint.  Tliere  is  pahh 
n.suallj  of  moderate  severity,  but  remlereii  mneh  worse  hy  attempts  to  use  the 
limL  Tendenicm  h  iisnallv  present  over  the  front  uf  the  ankle,  and  ]^  most 
imirkrd  toward  itj*  onter  sisjien't.  Tin*  posififpn  assiuned  hv  thi'  finjt  is  one  of  pjan- 
tar  flexion,  yet»  in  rare  eases,  irjoilerate  snjanatioii  or  promition  are  added.  The 
position  of  pes  calcaneus  is  rarely  observed.  By  means  of  the  X-rays,  owing  to 
the  sni>erfieial  position  of  the  iMHies;  the  situation  and  extent  of  the  bony  lesion, 
whether  sitnated  in  the  astra^nlns,  os  ealeis,  tibia,  or  eitboid,  ean  iisnally  be 
deteeted  with  eonsiderable  aeenracy,  as  well  a*s  the  extent  of  bony  deatruction. 


*IO,  25B. — TcuEacuiiOSi^  nr  thf:  Scaphoii*  Bonk  of  tjie  Finn,     X-ray  Hliowiiija:  the  bony  dcfftructioa. 
Scaphoid  ri-^tiiuved  by  the  author,     (lood  futictional  result. 
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Fi^.  2r)8,  in  tht-  text,  is  an  X-ray  pietnn?  of  tHl*ereti]osis  f»f  the  H'aj»hoid  lione, 
npf»n  which  I  oixrated  some  months  a^^j.  The  loss  of  bony  strueture  w  quito 
plainly  gbo\m»  In  this  case,  fortunately  for  the  ]iaticnt,  tin*  seaphoid  waa 
alone  involved,  and  its  removal,  with  eareful  diss<»etion  of  the  tnWrcidous 
synovial  membrane,  w^as  followed  by  a  eiire  and  a  ^ood  functional  results 
Tlie  diagnosis  of  tid)erenlosis  of  the  ankle* joint  is  usually  not  difficult  from 
the  data  already  given. 

In  children  the  consen^ative  tn^atment  of  tnl^erenlosis  of  the  ankle  by  fixa- 
tion, or  by  fixation  preceded  I*y  conservative  operatiot^s,  erasirms,  etCj  la  some- 
times follow^ed  by  favorable  results.  If  the  ankle-joint  beeoiues  ankylosed, 
the  smaller  bones  of  the  tarsus  ac(inire  an  nnnsnal  degree  of  mobility  and  the 
interference  with  the  gait  may  be  trifling.     In  adults,  in  my  own  experience, 
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the  prognosis  of  tuberculosis  of  the  ankle  is  quite  unfavorable.  Many  of  the 
cases  have  as  an  associated  lesion,  tuberculosis  of  the  lungs.  The  results  of 
treatment,  either  conservative  or  following  resection  of  the  ankle,  have  not  in 
my  own  cases  been  particularly  good.  In  a  few  a  cure  of  the  disease  has  fol- 
lowed removal  of  the  astragalus  or  resection  of  the  ankle-joint;  in  others  tLe 
disease  has  recurred  and  has  necessitated  amputation. 

In  a  few  cases  tuberculous  foci  either  in  the  astragalus  or  in  the  os  calcis 
are  followed  by  invasion  of  the  calcaneo-astragaloid  joints.  In  these  the  swell- 
ing will  be  noted  at  a  low^er  point  than  is  observed  in  tuberculosis  of  the  ankle- 
joint  itself.  The  movements  of  the  ankle-joint  are  less  restricted  than  in  those 
cases  where  this  joint  itself  is  involved.  In  many  instances,  however,  the 
exact  diagnosis  of  the  seat  of  the  process  will  only  be  made  at  the  time  of 
operation.  The  X-rays  sometimes  aid  in  differentiating  the  position  of  the 
joint  affected. 

Tuberculosis  of  the  Os  Calcis. — >The  os  calcis  is  very  frcipicntly  the  site  of  a 
prinuiry  tuberculous  focus.  The  disease  often  occurs  in  the  depths  of  the  bxly 
of  the  bone  and  may  produce  a  considerable  tuberculous  sequestrum.  The  dis- 
ease remains  confined  to  the  os  calcis  and  perforates  outwardly  with  the  forma- 
tion of  a  tuberculous  abscess  of  the  soft  parts  wiihout  invading  the  ankle-joint 
in  nearly  half  the  cases.  In  the  cases  in  which  the  joints  are  secondarily  in- 
volved, the  ankle-joint  or  the  joints  between  the  os  calcis  and  astragalus  are 
those  invaded.  When  the  tuberculous  focus  perforates  outwardly,  an  abscess, 
and  later  a  sinus,  will  be 'formed  upon  the  inner  asi)ect  of  the  same,  or  sinuses 
may  be  foruied  on  either  side  of  the  tendo  Achillis.  Secondary  involvemeut 
of  the  tendon  sheaths,  notably  of  the  peronei,  is  quite  common. 

The  signs  and  sym])foms  are,  swelling  of  the  posterior  ])art  of  the  foot  with 
quite  palpable  thickening  as  the  body  of  the  os  calcis  is  grasped  l)etween  the 
fingers  and  thumb.  There  is  pain  on  walking,  and  localized  tenderness  ujxm 
pressure  over  the  affected  bone. 

The  differential  diagnosis  between  isolated  tuberculosis  of  the  os  calcis  and 
tuberculosis  of  the  ankle-joint  may  usually  be  made  from  the  fact  that,  in  the 
former  group  of  cases,  the  motions  of  the  ankle-joint  remain  free,  Avhile  in 
the  latter  they  arc  restricted.  Moreover,  the  swelling  in  tuberculosis  of  the 
OS  calcis  does  not  involve  the  region  in  front  of  the  malleoli.  The  various 
motions  of  the  ankle  and  the  lower  tarsal  joints,  flexion  and  extension,  pro- 
nation and  su])ination,  are  not  notably  interfered  with,  w^hereas  when  the 
joints  between  the  os  calcis  and  astragalus  are  invaded,  pronation  and  supi- 
nation of  the  foot  are  restricted  and  painful.  The  location  of  the  disease  in 
the  OS  calcis  is,  as  a  rule,  readily  demonstrable  by  means  of  the  X-rays.  The 
prognosis  as  to  operative  cure  in  tuberculosis  confined  to  the  os  calcis  is  quite 
good.  If,  however,  the  disease  is  neglected,  involvement  of  one  or  other  of 
the  neighboring  joints  is  almost  certain  to  follow. 

Tuberculosis  of  the  Smaller  Bones  of  the  Tarsus. — Tulx^rculosis  of  the  smaller 
bones  of  the  tarsus,  the  cuboid,  the  scaphoid,  are  attended  by  the  signs  of  local- 
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ized  pain,  te?n<lerness,  ajul  Mwelliiig  <Aer  tlif  siffi-rtcd  brines.  There  is  in  these 
case«  a  strong  teudeiicy  tV»r  the  di-seawe  tu  uJvaiire  and  lu  involve  iiiniieroua 
joints  in  the  vieinity^  The  ei»neitV»rni  hunew  and  the  juinls  tx^tweeii  tho  eunei- 
furniji  and  the  metatarsals  are  often  secondarily  invaded*  When  seen  at  an 
early  period  it  is  often  jioiksible  hy  physical  exami nation  and  by  means  of  the 
X-rays,  to  detennine  the  origin  and  extent  of  the  disease  and  tlie  probable 
character  of  tiie  o|H:*riition  necessary  for  its  reniovaL  After  the  tubt*reidaus 
process  lins  exi steel  for  some  time,  however^  the  extensive  involvement  of  the 
8<>ft  parts  and  of  other  joints  will  render  a  diagnosis  as  to  the  actual  limits 
of  tlie  lesion  ratla*r  diffirnlt  without  operative  ex])osnre.  The  movements  of 
thf  anklp-juint  it^^elf  ure  m<>re  or  less  completely  preserved. 

Tuberculosis  of  the  Metatarsal  Bones  and  Phalanges.— In  the  metatarsal  bonea 
and  the  phahuii'es  of  the  toes,  tnlKTCiiloiis  inflamniutinns  resenddc  in  their 
idinical  eharaeters  those  seen  in  the  eorrespmding  hones  of  the  hand — namely, 
tlie  production  of  a  fusiform  swelling  of  the  Ixme,  sometimes  folhjwed  by 
abscess  formation  and  sinuses.  A  typical  spina  ventom  is  quite  eomnion.  The 
spind]e*shaj)ed  enhir<renients  are  more  cotimionly  ohservefl  in  rfrHflrfn  than 
in  adults.  The  ftrsf  and  fifth  metatarsal  bones  are  most  commonly  involved, 
and  the  joints  at  their  bases  frequently  lx*come  the  seat  i*f  tnl>ercidous  inva- 
sion. Tht*  tliairno^is  of  these  tulx*rculoiis  lesions  is  usually  not  difficult,  from 
the  signs  and  syirip>ttims  characteristic  of  tuberculosis  of  bones  and  joints,  as 
^el&ewhere  descriU'cL  The  operative  reniovul  of  all  thr  diseased  tissues  givers 
thi^c  patients  the  best  hnj)e  of  cure. 
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BeBign  Tamers. — A  (rreat  variety  of  tiuuors,  l»orh  beni^rn  and  mali^ant, 
occur  in  the  fiH^t.  Amnnt^  the  heni^ii  forms  may  he  menlioueil  I  he  several  forms 
of  angioma,  including  nevus,  together  with  eavenions  angioma,  and,  as  a  great 
rarity,  cirsoid  aneurism.  TIit\y  jiossess  the  same  characters  here  as  elsewhere 
and  m*erl  no  sjMrial  descri(>tinn. 

FjiuiDMA  of  the  soft  variety  is  occasionally  observed  in  the  sole  of  t!u^  frHit, 
1  removed  some  yt*ars  ago  a  fihroma  of  tliis  character  from  tlie  sole  of  the  foot 
of  a  man  who  had  had  tfie  tumor  as  long  as  he  could  remendier.  It  was  a 
jH-dunculated  mass  abfuit  the  size  of  a  g*>ose  oj^s:  and  grew  from  nearly  the 
efnter  of  the  sole.  It  had  caused  some  inconvenience  from  its  mechanical  pn^- 
fnee,  but  it  m'eu|iied  sucli  a  situation  that  the  patient  liabitually  kept  it  in  the 
cnn(*avity  ui  thi*  sidt%  where  it  pnidnced  only  triflin^r  discomfort.  Oeeasionally, 
as  the  result  of  prolonged  walking  and  meehanieal  irritation,  the  skin  over  the 
tumor  W^came  slightly  inflamed.     T  removed  it  by  a  simple  operation. 

KKLotM  may  r^cciir  in  the  ff>ot,  notably  among  negrrK\s,  in  the  scars  follow- 
ing bums,  infected  wounds,  operation  wounds,  etc.  They  are  easily  recog- 
nized and  reipnre  no  separate  deseriptiim.  Here,  as  elsewhere,  however,  tbey 
tend  to  r«'<'nr  after  removal. 
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C'jioNiMtoMA. — Cartilaginous  tumors  occur  in  the  f(X)t,  notably  in  connec- 
tion with  the  metatarsal  hones,  less  frequently  with  the  bones  of  the  tarsus 
and  of  thes(»  more  commonly  in  the  os  calcis  than  in  other  situations.  They 
are  often  multiple  tumors,  and  although  of  slow  growth  may  in  time  reach  a 
considerable  size  aiul  cause  marked  disability  from  interference  with  the  func- 
tions of  the  foot.  The  diagnosis  of  these  growths  presents  no  difficulty.  They 
are  of  stony  hardness,  firudy  attached  to  the  bone,  of  .slow  growth,  and  of  a 
generally  benign  character,  although  here  as  elsewhere  vialignant  forms  of 
chondrouui  may  (X*cur  which  undergo  myxomatous  or  even  sarcomatous  degen- 
eration, or  ])r(Kluce  metastases,  even  without  evidences  of  such  degeneration. 
The  purely  cartilaginous  tumors  will  cast  but  a  faint  shadow  uiK)n  an  X-ray 
plate.  Cond)i nations  of  chondroma  with  osteoma  are  occasionally  observed. 
They  are  more  often  ^i^i^w  \\\  the  region  of  the  heel  than  elsewhere.  They  may 
originate  in  the  os  calcis,  are  sometimes  |)edunculated,  and  the  tumor  may 
undergo  fracture  at  the  point  of  attachment  to  the  os  calcis,  so  that  it  may 
appear  to  have  grown  originally  in  the  soft  parts. 

The  osTKOMATA  are  benign  tumors  and  their  diagnosis  requires  no  special 
description.  Their  charact(»r  and  structure  can  Ixi  l>eautifully  demonstrated 
in  X-ray  pictures.  The  counuonest  S(iat  for  the  development  of  bony  out- 
growths is  beneath  or  to  one?  side  of  the  great  t(je  nail,  the  origin  of  the  tumor 
being  the  terminal  phalanx  of  the  great  toe.  These  little  tumors  have  already 
been  mentioned  in  the  preceding  chapter.  As  there  stated,  they  are  almost 
exclusively  observed  in  young  jjersons.  They  nuiy  have  their  origin  from 
the  i)erioste\uii  or  from  the  junction  of  the  base  of  the  phalanx  with  it^  articu- 
lar cartilage.  They  may 'also  arise,  it  is  Indieved,  from  the  connective  tissue 
struct ur(*s  of  the  toe.  Tn  their  early  stages  the  chief  symptom  complained  of 
is  ])ain  in  the  terminal  phalanx  of  the  toe  l)eneath  the  nail,  as  the  nail  is 
slowly  pushed  from  its  bed  by  the  grc^wing  tumor,  and  in  this  stage  the  diag- 
nosis might  be  miss(»d  without  a  careful  examination.  Pressure  over  the  toe 
nail  causes  notable  ])ain,  and  the  child  usually  limps  while  walking.  While 
as  a  general  rule  no  difficulty  w^hatever  exists  in  detecting  the  presence  and 
nature  of  tlies(»  little  tumors,  the  X-ray  might  in  exceptional  instances  be  of 
use  as  showing  a  bony  outgrowth  from  the  dorsum  of  the  terminal  phalanx  of 
the  toe. 

Among  the  benign  e])ithelial  tumors  of  the  foot  may  be  mentioned  the  hard, 
and  more  rarely  soft  ])a])illomata,  readily  recognized  on  the  foot  as  in  other 
situations.  If  they  are  so  jdaced  as  to  l)e  pressed  upon  by  the  shoe,  they  may 
become  painful,  irritated,  and  even  ulcerated,  and  require  removal.  Among 
the  benign  epithelionuita  occasionally  observed  upon  the  foot  may  be  men- 
tioned also  epithelial  im]dantation  cysts,  the  result  of  trauma.  They  differ  in 
no  wise  from  such  tumors  when  occurring  in  the  hand  and  fingers. 

The  Malignant  Tumors  of  the  Foot. — Epttheliat.  canceks  of  the  foot,  usu- 
ally of  the  squauKMis-celled  typ(»,  nearly  always  originate  in  scars  or  in  chronic 
ulcers  resulting  from  burns,  freezing  of  the  feet,  wounds  with  loss  of  substance, 
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I  or  tuberciilaiis  iileeratioiis,  ov  other  chronic  sources  of  irritation.  A 
peculiar  case  of  rapidlj  progreBsivc  epithelioma  of  the  foot  involving  the 
deciK-r  strnctitrc8  and  coinhined  witli  pyogenic  infection  came  under  my  care 
several  years  ago.  Tlie  patient  was  a  man  aged  thirty-five,  who  had  anflfercil 
for  a  numlier  nf  years  from  a  bunion,  which  from  time  to  time  iKicame  the 
seat  of  pyogenic  infection  resulting  in  small  abscesses.  These  were  allowed  to 
break  or  were  incited,  but  no  operative  trcotment  calculated  to  effect  a  cure 
of  tlie  conflition  was  nj^»d.  When  1  linst  saw  this  iiatient  he  was  admitteil  to 
my  sen'ice  in  the  Xew  Vork  Hospital  with  the  history  that  some  four  months 
before^  f<>llowiu^  an  allack  of  iufltunmahHii  of  Ids  bunion  with  abscess  forma- 
tion, the  process  did  not  prweed  towan]  healing.  The  ulcer  extended  super- 
ficially and  d*:H*pIy,  and  the  entire  great  toe  and  the  ball  of  the  foot  became 
painful,  swoHen,  tender,  and  redih-ned.  From  the  surface  of  the  nicer  a 
thin  pundent  discharge  was  given  off,  there  were  formctl  gra<lnallyy  small, 
deep-seated  pockets  of  suppuration  wliieh  emptied  themselves  upon  the  ulcer- 
ated surface.  As  time  went 
on  the  surface  of  the  nicer 
became  covered  with  exu- 
berant,  hard,  pale  granu- 
lations. The  raw  surface 
took  on  a  peculiar  rough 
and  grannlar  character  and 
the  entire  infiltrated  por- 
tion of  the  foot  Isecame- 
)tard«  When  seen  l>y  me  a 
correct  diagnosis  was  n<jt  at 
first  made.  The  condition 
seemed  to  be  one  of  suluicute 
and  ratlier  wi<]espread  and 
deepseated  pyogenic  infec- 
tion. Owing,  however,  to 
the  peculiar  hard  quality  of 
the  tissues  a  small  portion 
of  the  ulcerated  area  was  excised,  and  under  the  microscope  showed  typical  ajr 
pearances  of  epithelioma,  with  pyogenic  infection  of  the  stroma  of  the  tamor 
tissue.  Amputation  was  done  through  the  lower  third  of  the  leg.  The  wound 
healed  per  primam,  and  the  patient  pa^^sed  out  of  observ^ation*  T^pon  section  of 
the  tumor  tissue,  it  w^as  found  I  hat  the  epithelioma  involved  the  soft  parts  of  the 
lower  third  of  the  foot,  including  the  great  toe  and  tliat  the  first  metatarsal  Irine, 
together  with  the  first  phalanx  of  the  toe,  had  also  \hh*u  invaded  and  were  the 
seat  of  cancerous  infiltration*     (See  Fig.  259  in  the  text*) 

When  epithelioma  tons  degeneration  occurs  upon  the  »ole  of  »he  f^Mit  at  the 
BJte  of  callosities  or  of  corns,  the  nature  of  the  lesion  may  for  a  time  rcTmiin 
unsuspected.     The  conditions  may  nw^rrdde  those  just  diiscribc*d  as  occurring 

42 


Fta.  359. — CVjmiunation  or  RArt»r.y  lwFii,TitATiNa  PlriTiiE- 
ijnUA  OF  TtiE  Foot,  wiTir  Actrrr:  Pyooknio  Infection, 
Amputation  of  thi'  leg.  Opcmtjvc  cure*  (Author'«  ooU 
1  ret  ion.) 


642         DISEASES   AND   TUMORS   OF  THE  FOOT  AND   ANKLE 

in  my  own  case,  or  during  the  early  progress  of  the  disease  the  ulcer  may 
resemble  the  slowly  progressive  forms  of  perforating  ulcer  of  the  foot,  such 
as  occur  in  tabes.  In  cases  of  doubt,  the  removal  of  a  section  from  the  base 
of  the  ulcer  and  its  microscopic  examination  will  establish  the  diagnosis. 

Carcinomatous  degeneration  has  also  been  observed  to  originate  in  con- 
genital pigmented  molos,  and  such  congenital  pigmented  growths  may  also 
give  rise  to  melanotic  sarcoma.  In  either  case  the  prognosis  of  these  conditions 
is  exceedingly  bad. 

Sarcoma  of  the  Foot. — The  sarcomata  of  the  foot  may  arise  from  the 
skin,  from  the  subcutaneous  tissues  and  fascial  layers,  or  from  the  lx)nes.  The 
sarcomata  arising  in  the  skin  commonly  develop,  as  already  stated  in  a  preced- 
ing paragraph,  in  molos  and  cutaneous  angiomata.  In  some  of  the  cases  the 
moles  are  pigmented,  in  some  they  are  not.  In  the  former  group  a  melanotic 
sarcoma  will  usually  develop;  in  the  latter  one  or  other  of  the  forms  of  sar- 
coma, or  of  endotlielioma,  or  of  perithelioma  will  be  the  result.  The  melanotic 
sarcomata,  here  as  elsewhere,  have  the  worst  possible  prognosis.  I  recall  a 
case  upon  which  I  operated  for  a  melanotic  sarcoma  of  the  sole  of  the  foot. 
The  growth  had  originated  in  a  pigmented  mole.  The  timior  had  showTi  signs 
of  active  growth  during  a  period  of  only  three  months,  and  yet  within  six 
months  of  the  time  the  tumor  was  removed  secondary  pigmented  nodules  of 
sarcomatous  tissue  had  occurred  in  the  skin  of  various  parts  of  the  body,  in 
the  muscles,  and  in  the  liver. 

The  perifhcliomata  and  endolhdiomata  of  the  foot  and  leg  run  a  course 
which  resembles  that  of  the  sarcomata.  They  show  a  tendency  toward  rapid 
infiltration  of  the  surrounding  tissues  and  to  rather  early  ulceration  with  the 
formation  of  a  mass  of  hemorrhagic  soft  tumor  tissue  which  bleeds  readily, 
one  of  the  forms  of  the  so-called  "  fimgus  hematodos."  Occasionally  sarcomata 
of  one  of  several  different  types  are  observed  in  the  great  toe.  Such  may 
originate  in  the  terminal  phalanx  of  the  toe,  or  in  the  soft  parts  at  the  l)or(ler 
of  the  nail.  Some  of  tliom  are  very  malignant  tumors.  Some  of  them  less 
so,  according  to  the  character  of  the  cells  composing  them.  During  their  early 
stages,  if  they  cause  swelling  and  ulceration  at  the  border  of  the  nail,  they 
may  be  mistaken  for  ingrowing  toe  nail. 

Sarcomata  of  the  bones,  originating  in  the  foot  occur  with  the  greatest 
frequency  in  the  metatarsal  bones  and  in  the  phalanges  of  the  toes,  occasionally 
in  the  os  calcis.  They  are  here,  as  elsewhere,  more  or  less  rapidly  growing 
tumors,  and  the  periosteal  forms  are  more  rapid  in  their  grow^th  and  more 
malignant  than  those  occurring  in  the  medulla  and  spongy  tissues  of  the  bone. 
The  more  rapidly  growing  forms  may  more  readily  be  mistaken  for  tuber- 
culosis, syphilis,  or  subacute  osteomyelitis  of  the  bone.  The  differential  diag- 
nosis may  sometimes  be  made  by  the  absence  of  the  signs  of  acute  inflammation 
and  the  presence  of  but  little  pain  or  tenderness,  and  yet  mistakes  are  not 
infrequently  made.  If  the  disease  has  advanced  far  enough  to  cause  bony 
destruction  and  absorption  an  X-ray  picture  may  aid  greatly  in  the  diagnosis. 
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The  shadow  of  the  bone  will  be  notably  less  dense  as  compared  with  the  sound 
side  of  the  body  and  if  the  bone  has  undergone  notable  enlargement  from  irri- 
tation of  the  periosteum,  the  picture  may  be  that  of  a  spina  ventosa.  The 
rapidly  growing  sarcomata  of  the  deeper  soft  parts  of  the  foot  have  often  been 
mistaken  during  their  earlier  stages  for  inflammatory  processes,  and  such 
tumors  have  been  incised  by  surgecms  imder  the  impression  that  they  had  to 
do  with  a  dee|)-seated  abscess.  This  will  be  a  possible  error  in  the  cases  of 
sarcoma  which  undergo  cystic  degeneration.  Observation  of  such  cases  for  a 
short  time  and  incision  will  readily  establish  the  diagnosis. 
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ilisplai'diit'iit  i(  the  ^rcul  tm\  Tluit  h  In  soy,  tlie  |zt***aI  f*>*'  '^  dis]*lace<l  to\var«l 
the  oiittir  bonlur  of  the  f^mt.  It  is  esnentiallv  ii  tlpfonjiity  "f  civilized  life, 
caused  by  the  prc.ssiire  ii|»<*n  tlie  ^rcitt  fm»  of  improperly  congfrticted  or  ill- 

tiltiiiir  i^htH*^  tnid  stoekiiip^*     The  nnriual   position  of 
^^I^^B  M      'he  <rn':it  tne  i.s  siieli  thn!  llie  eeiitral  iixis  uf  the  irrcat 

^^^^^H  m       toe    heiTii::    proI<»]i<^eJ    huekwurd    shmihl     puss    throU£fh 

^^^^^K  «      th(*  cc'iiter  iii  fhe  ]iosterinr  lionler  of  the  her*1.      Tliis 

^^^^^^%'  I      posit  ion  of  the  grent  I(k*  is,  however^  only  seeu  in  in- 

^^^^^     V  I      fants  and  iiuionp  imeiviliztMl  races,  who  go  barefoot, 

^^^^^V  M      Aiiioiiir    all    adults    wht>    hahitiuilly    wear    shoCvS   ami 

^^^^B  ^t      stockings,    some    devialinii    of   the   ^eat    trn?    toward 

^^^^^  ^B      the  outer  side  is  commonly  oliservecl,  liut  only  when 

^^V  ^H      such  deviation  hecomes  excessive  does  it  give  rise  to 

^^P   '  ^H      sympt<nris   and    liecnrne   patholns^ieal.      Tlie   fleformitv 

^m  ^H      is    freipientlv    associated    with    tlat-foot      Tlie   aWuC" 

V  A  ^H      tiou  uf  tlip  iireat  toe   may  amount   to  thirty,   forty- 

Hj^^^^  ^1  ^^*''  *^''  *'^'^''^  ^^^  extreme  cases  to  ninety  degrees.  As- 
HffjE^  ^^^^H  soc^iated  with  the  displacement  of  the  toe  there  is 
^^V ^  ^^^^^^H  formed  ovor  the  metatarso-phiilan^eal  joint  upon  its 
^^■^  ^^^^^^H  111^^^^^  aspect  a  hiirsa,  commonly  known  as  a  bunion, 
B^BfciMB^^^^B      and  this  hnrsa  fre<]uent)y  iK^comes  the  seat  o{  a  simple 

or  infections  inflammation,  and  gives  rise  under  sucli 
conditions  to  corresp<inding  s>inptonis»  pain,  tender^ 
ness,  swelling,  sometimes  to  ahscess  formation.  When 
sucli  a  hursa  hecomes  infecttMl  with  pyogenic  g«^rms  it 
may  perforate  into  tlic  metatarso-phalangeal  joint  and  cause  its  destruet ion. 

The  other  toes  being  crowded  outward  by  the  great  toe,  are  pressed  upon  liy 
the  shoes  and  Itet^ome  tlie  seat  of  callosities  and  of  f>ainful  cnrns.  The  dii*- 
placement  outward  of  the  proximal  phalanx  involves  the  tnetatarso-phalansrcal 
joint  in  such  a  manner  that  a  pivrtion  of  the  head  of  the  metatarsal  l>one  is 
uncovered  and  is  subjected  to  undue  mechanical  irritation.  Snch  expKii^ui^ 
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frequently  leads  to  iihs«>rjitiini  ami  (Jestnictioii  of  a  p4>rtion  of  the  t^artilage 
covering  the  hea<l  uf  \\iv  Univ,  Tlie  sesamoid  boues  are  displaeed  outward,  the 
internal  lateral  ligament  of  the  joint  is  stretelied  and  bec«»mes  tliiekened  and 
the  seat  of  ehrunic  inflanjinatorj  intiltration.  The  repeated  aitaekn  of  in- 
flatninatioii  in  tlie  bursa  <>verlying  the  jcniit  and  in  the  skin  canse  a  chronic 
intlauniiatorv  thickening.  In  extreme  eases  the  great  toe  rides  npward  :md 
outward  upon  the  dorsum  of  the  seeoiid  I  cm,  leSvS  fretjneutly  beneath  it,  Occa- 
sionallj  a  displacem<*nt  of  the  secoTid  hie  CK^eurn  dorsally  witii  ibe  ju^jduetion 
of  hainmer-tiN:%  a  condition  lu  Ik*  dcscribefl  in  tlie  fulhiwinir  seetinn.  Frnni  the 
alx^ve  descri|>tinn  the  diagnosis  nf  luilhix  valgus  and  of  bunion  is  entirely  sim- 
ple. A  variety  of  ofjeratitnis  liave  l>een  flevised  for  the  ctire  of  Ininion  and 
hallnx  valgiia.  For  their  tecluiie  Hie  reader  is  referred  to  works  on  o|MTative 
surgery. 

Hammer-toe. — A  iM^rmanent  liy]>erextenHion  of  the  uiefatarso-phalangeal 
joinl  ijf  a  t(x%  with  markml  flexion  nf  tlie  first  interpbalangeal  joint  prrMlnces  a 
deformity  known  as  hanuner-tw.  The  condition  may  in  rare  cases  Ix*  congeni- 
tal, but  it  IS  usnally  act]nired  and  is  due  to  the  erowdirur  together  of  the  t^XJS 
by  iujproperly  fitting  and  narrow^  shoes.  The  Joint  between  the  phalanges  h 
very  proniinent  dorsally,  and  over  it,  as  the  resnlt  of  mechanical  irritation 
and  pressure,  there  forms  a  eorn,  and  beneath  tliat,  a  bursa*  The  s(K*ond 
and  third  t«jes  are  most  eonimonly  affected.  Upon  tlie  tip  of  tlie  Um*  also, 
which  19  pres.sed  downward  against  the  sole  of  the  shoe,  there  frec]nentlj 
forms  a  jiainfnl  c(»m  and  sometimes  also  a  bursa.  The  condition  is  an  annoy- 
ing an«l  painful  one.  Its  diagruisis  is  to  be  ruade  npon  inspn'tion  and  re* 
qnires  no  further  description.  In  cas*»s  which  are  not  higlily  developed,  if 
the  patientiii  are  young,  improvement  and  even  cure  may  sometimes  Ik?  ob- 
taine*!  hy  wenring  pro]ier  sbtM's  and  1>y  strapping  tbe  frx*  to  a  ?mall  plantar 
fildiut.  In  a  few  eases  I  have  ^ibtaintnl  gin  id  resrdts  Uy  a  tenotomy  of  the  ih^xor 
tendon  fulh>weil  by  8trap]d!ig  tia*  tm'  to  a  .suitable  splint.  In  some  of  these  it 
is  alj*o  n<*eessary  to  divide  tbe  extensor  tenchm  *4  tbe  toe.  In  more  severe  cases 
it  18  reconjmended  to  resect  the  first  interpbalangeal  joint.  In  other  cas<:*s 
1  have  fonnil  it  necessary  to  amputate  the  toe,  and  in  several  of  these,  if 
the  patient  has  been  very  careful  to  wear  pro|K»rly  shaped  shm\s,  no  disagree- 
able after  resulfs  and  no  tendency  to  the  prodnetion  of  hallnx  valgus  has 
followed. 

In  some  eases  a  eoniiition  of  luiirked  flexion  cK?eurs  in  tbe  four  snudler  toea. 
Such  d4'foriui!ic\»4  niay  h*  tbe  result  id'  improyrer  fool  wear,  iK-easionally  from 
paralysis  of  tht*  extensors  of  tbe  toes  and  the  nuopjiose^l  articm  of  the  flexors. 
It  ia  also  observed  as  a  part  of  the  lesion  of  pes  cavns,  and  oceasionaHy  in 
pes  e<]uiinis.  Tbe  deformity  is  a  painful  one,  since  the  prominent  intcrpha- 
Iimgeal  jnint.s  are  constantly  pressed  njmn  by  the  shoes,  the  me<_dianical  irrita- 
tion resulting  in  |>ainfn!  corns.  Tlie  treatment  does  not  differ  from  that  of 
lianimer'ti^e. 

The  condition  of  Juilhix  rnrus  in  which  tbe  great  tix*  is  abnormally  adchicted 
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is  occasionally  ubsK^rved  ns  a  cungcjiital  ileformitj  aiiioug  infanf^s,  and  may  be 
a  part  of  tlie  lei^ion  of  taliiies  varus.  The  diagnosis  is  to  be  made  upon  inspec- 
tion itrid  ri^Hiuirt'S  no  esjM'ciHl  des^cription. 

Pes  Planus  (Flat-foot).— Flat- foot^  pes  valgus^  a  deformity  in  which  tbe 
anteru-jK>stt'riijr  uiTliet^  of  tlir-  foot  arv  weakened,  mi  that  the  larger  portion  of  th^ 
Bole  comes  in  contact  with  the  ground  wlien  standing  or  walking,  the  deformity 

hoing  iLsually  associated  with  alMiue- 


fiHU  of  the  foot,  or  pronation.  Is  a 
very  common  condition.  It  may  lie 
congenital  or  acqnired,  tlie  latt»'r 
1  icing  far  more  eoniinon  than  the 
former.  The  congenital  form  of 
(iut-foot  IS  oecasinnallj  obsen'ed 
among  infants,  and  in  these  the 
flatti-niDir  <jf  the  arch  may  he  as^f»* 
flared  with  an  imjicrfoet  devcloji- 
ment  of  .some  of  tlie  smaller  lK»nH 
of  the  tarsus,  or  with  imperfect  de- 
vclojanenl  of  the  hones  of  the  leg, 
or,  apparently,  in  other  eases  it 
may  l^e  merely  the  result  of  a  weak- 
ness of  the  ligaments  of  the  foot  and 
of  the  ankle-joint  It  is  to  be  oh- 
Berved  tliat  all  infants  are  born  with  flat-foot,  or  at  least  the  ap)U'arance  of  flat- 
fofit,  since  the  norma  I,  dense  layers  of  fat  wliich  a]>pear  in  later  years  are  absent 
at  birth.  The  apf>earance  is  a  normal  one  and  passes  away  with  the  growth  of 
the  chihL  Among  tla^  true  cases  of  congenital  flat-foot,  not  only  dors  the  sole  of 
the  foiit  api^ar  tn  lie  (hit,  but  there  is  also  marked  aljductitm  (pr(»nation)  of  the 


Fio.  201* — Double  FT.AT-rnriT,  pks  VAmrA.  (Oil- 
lection  of  Dr.  Charles  Mcliumrr,  HtMj-mvt'lt  iU\»' 
pital.) 


Tolm 


Own   ///. 
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Suit   p*To»»    tonff. 
Fio.  262,— The  Profile  Vfkw  of  the  8kelkton  of  the  NrrnMAL  FonT»  Sftowmo 
TKRioR  Arches  av  the  Foot,     (AFUt  iM<»rki'l.) 


TUB  AJtTEBO-fO»- 


eutire  font.  The  inner  malleolns  appears  unduly  prominent,  and  the  foot  is 
notably  displaced  outward.  In  the  more  severe  cases  it  is  not  possible  to  bring 
thti  fool  into  7wr7rial  relations  with  the  leg.  The  condition  is  readily  enough 
recognized  upon  inspection  and  palpation  of  tlie  chihrs  foot.     In  these  cases  thfi 
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defiiniiity  mny  Ix;  cnrrwUHl  and  ilie  fuuL  j*ut  n\t  iii  phisirr-of-Park  during  the 
first  year  of  life,  and  when  the  children  begin  tu  walk  the  sole  may  lie  supported 
by  a  snilitble  artiticiul  arch  in  the  form  \y{  a  small  light  metal  plate. 

Acquired  flat-foot  may  Je|>elid  n[Nm  several  eauHes.  The  uuJerlying 
cause  is,  however,  a  di^propoHion  belwven  (he  wt'ujki  of  Ihc  hotly  find  Um 
powi*r  of  the  muse  lea  and  ligftnunis 
(tf  the  ft  mi  and  ankle  lo  su.sinin 
ihi^  weight.  In  some  eases  frlie  nins- 
cles  and  ligaments  arc  weakened  as 
the  rt*sult  of  raehitis*  In  others  the 
individual  is  possessed  of  abnormidly 
weak  and  flabby  tissues,  either  on  ae- 
ouimt  of  mode  of  life,  producing  obe- 
81  ty,  etc,,  from  want  of  exercise,  or 
frum  any  depressing  general  cause, 
such  as  a  prolonged  illnesa. 

In  another  grmip  of  cases,  as  al- 
ready mciiticmed  in  several  s4.»ctions  of 
this  book,  the  weakness  depends  upon 
a  fracture  of  the  leg  or  a  rupture  of 
the  ligumeuts  of  the  ankle-joinl,  sucli 
that  not  only  are  tlie  liganu^nts  weak- 
ened, but  the  pro|x*r  line  of  supi^rt 
is  lost.  Normally,  in  the  ere<*t  jmjs* 
turc%  the  line  of  supjwjrt  uf  tbi*  leg 
should  fall  somewhere  about  tbc  mid- 
die  of  I  lie  foot  or  opposite  the  Unv  nf 
the  seeond  tfx**  By  far  the  most  com- 
mon cause  of  the  breaking  down  of  the 
arch  of  a  normal  foot  is  tno<le  uf  life 
and  occupation,  such  that  tlie  individ- 
ual is  oblig[*d  to  stand  u|Min  hard  \hmT% 
for  many  hours,  or  is  engaged  in  other 
laborious  work  which  puts  an  uuilue 
strain  n|M>n  the  supporting  structurt/s 
of  the  foot  Tims,  in  a  very  large  pr*> 
|Kirtion  of  cases  of  flat-fiMit,  we  find 
that  the  patients  are  waiters,  barkeej)- 
era,  clerks  who  are  *>bliged  to  standi  for 
many    hours    kdiind    a    counter,    or 

they  are  lab^jring  men  wliose  work  is  lianl  an<l  keeps  tlieui  standing  on  their 
feet  for  many  hours  a  day.  In  another  group  of  cases  the  patients  are 
females  who  take  but  little  exercise  and  who  become  obese.  In  this  group 
tlie  increased  weight  of  the  body  results  in  abnormal  strains  upon  the  mus- 


Fio,  203.- 


-Imfhint  or  A  Normal  Foot,  ADtn*T, 
(Afu»r  Morkol.) 
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cles  and  ligaments  of  the  foot  and  ankle.  In  other  sections  we  have  men- 
tioned the  deformities  of  the  foot  which  may  follow  tuberculosis  of  the  ankle, 
arthritis  deformans,  whether  spontaneous  or  due  to  injury.  Among  tlie  latter 
group  imperfectly  reduced  Pott's  fracture  is  one  of  the  most  frequent  causes 
of  flat-foot.  In  addition  to  these  cases  of  acquired  flat-foot,  there  may  l« 
mentioned  paralysis  of  the  muscles  of  the  leg,  whether  due  to  cerebral  ^)o^ 
plexy  in  the  elderly,  or  to  poliomyelitis  in  the  young,  or  to  nerve  injuries. 
Flat-foot  may  develop  in  these  cases  when  the  muscles  of  the  inner  side  of 
the  leg  are  paralyzed. 

OccuKRE>CE. — Flat-foot  occurs  with  the  greatest  frequency  during  early 
adult  life  and  is  about  as  frequent  in  men  as  in  women.  The  condition  is  more 
often  bilateral  than  unilateral,  although  in  a  considerable  proportion  of  ca.ses 
one  foot  is  affected  first.  The  changes  in  the  bones  and  soft  structures  as  the 
result  of  flat-foot  are  that  the  entire  foot  is  abducted  while  the  normal  antero- 
posterior arch  of  the  foot  is  depressed  or  obliterated.  The  soft  parts,  ligaments 
and  muscles  upon  the  sole  and  inner  border  of  the  foot  and  upon  the  dorsum 
thereof,  are  lengthened  and  shortened,  res])ectively.  The  changes  in  the  bones 
are  changes  of  position  and  relation  rather  than  changes  in  the  bones  themselves. 
The  position  produced  is  an  exaggeration  of  the  normal  yielding  of  the  soft 
parts  of  the  foot  as  the  result  of  pressure.  The  entire  lower  extremity  is 
slightly  rotated  inward.  The  front  of  the  astragalus  is  adducted  and  also 
rotated  inward.  The  second  row  of  tarsal  bones  (scaphoid,  cuneiform),  to- 
gether with  the  base  of  the  first  metatarsal,  are  depressed  and  displaced  slightly 
toward  the  inner  border  of  the  foot.  The  displacement  of  the  head  of  the 
astragalus  and  of  the  scaphoid  bone  varies  in  extent  with  the  severity  of  the 
lesion.  In  very  marked  cases  they  lie  almost  in  contact  with  the  ground  as 
the  patient  stands  erect  The  inner  border  of  the  foot  becomes  convex,  while 
the  (niter  border  becomes  concave. 

The  SYMPTOMS  produced  by  flat  feet  vary  in  severity  according  to  the  extent 
of  the  deformity  of  the  foot.  In  the  mildest  group  of  cases,  where  the  condi- 
tion may  be  more  pro])erly  described  as  "  weak  foot,"  the  patients  complain 
of  pain  and  tenderness,  usually  first  referred  to  the  sole  of  the  foot  beneath  tlie 
instep.  They  have  a  sensation  of  fatigue,  a  feeling  of  weakness  and  of  ten- 
sion in  the  structures  of  the  sole  when  they  walk  or  stand  erect,  with  more 
or  less  pain  roforrcMl  to  the  sole  and  to  the  heel.  In  more  severe  cases  pain  will 
also  be  complained  of  in  the  dorsum  of  the  foot  and  behind  the  inner  mallei^lus. 
In  still  more  severe  and  neglected  cases  the  patients,  more  especially  if  they 
are  w-omen,  will  complain  of  pain  in  the  muscles  of  the  calf  and  in  the  back. 
The  pain  is  most  marked  after  the  foot  has  been  used  in  walking  or  standing, 
and  when,  after  having  been  in  a  sitting  posture  for  some  time,  the  patient  is 
obliged  to  rise  to  his  feet.  The  foot  will  then  feel  stiff,  sore,  and  lame,  so  that 
the  patient  may  w^alk  irregularly  and  unevenly  for  some  steps.  Prolonged 
rest  causes  the  pain  to  disappear.  The  gait  in  walking  is  stiff,  awkward,  and  in- 
elastic ;  the  patients  appear  to  be  walking  on  their  heels.     In  old  and  neglected 
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easi»s  one  often  will  obstM'vc  a  rhroiiic  congest  inn  of  tlie  L'Utirt'  f(H>t,  ttic*  ni  use  Ira 
of  the  leg  may  nndergo  a  Bligljt  (legree  of  atn*iihy.  (Jtlier  signi^  of  «  flabby 
habit ns  arc  often  observed,  aueb  as  varicose  veins. 

IhAGNOsis. — Witb  a  history  of  the  alnive  syuijvtoins  (iresent  to  a  more  i*r  less 
iiiarkcMl  degree,  t lie  diagnosis  (d' thU -foot  is  nsmdly  reailily  niado  n|H}n  ius|x*rtiMii, 
ntifably   in  tliose  ea^*s  wliere  ibe  defunnitv  is  well   miirkcd.      Jii   the  slighter 


.V.i^W*^'^^- ' 


2G4. — S<»Li^  PtiiNTs  or  A  NoiiMAL  Foot;  Hoy,  Aged  Six.     (AfUT  Taylor,) 


cases,  such  as  one  observes  in  private  praetice,  the  diagnosis  may  be  missed 

iinlesi;  the  surgeon  ta1%(*s  pains  to  examine  the  fof»t  somewhat  critically.     When 

patients  e<»me  complaining  of  rliruutafiKm  of  ihv  hujH  ami  fft'f,  it  is  imwise 

io  make  the  fliagnosis  of  myalgia,  sciatica,  or  other  indetenninare  ailment  witli- 

H€>nt  first  cansing  the  patit-nt  in  inkt*  off  bis  or  her  sh(>es  an<l  stockings,  so  that 

BtJie  f<:>ot  may  be  critically  examined  for  eviilenees  of  weakness  of  the  areli. 

^■lu  the  more  marked  cases  the  diagnosis  can  be  made  upon  inspection.     (Seo 

Hl'^ig.  2frU.)     The  ab^laction  of  the  f<x>t  ami  the  falling  of  tlie  arch  are  evident 

^Ht  a  glance.     Two  types  of  Hat-foot  are  ordinarily  deserilK^d,  in  one  of  which 

tlie  arch  of  the  foot  remains  /fr:rlhJf*  and  can  be  reston-d  to  a  normal  ]>osition 

upon  manipulation  and  readily  sup]M)rted  by  suitable  apparatus.     Tn  another 

group  the  deformity,  after  having  existed  for  a  certain  time,  is  attended  by 
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permanent  shortening  and  Ivmjthenimj  in  the  liijaments  and  other  soft  pariSj 
so  that  no  ordinary  manipulation  is  sufficient  to  bring  the  bones  of  the  foot 
and  ankle  into  their  normal  relations.     Such  deformities  are  also  attended  bv 

muscular  spasm,  notably  of  the  ixironci  muscles. 

•    ^1^  In  addition  to  the  deformity  one  will  fn»<im*ut- 

^r  ^^  ly  notice  callosities  in  unusual  places  where  prejr 

^^^^  sure  has  l)ecn  brought  to  bear  upon   the  solo,  Uy 

"  get  her  with  the  formation  of  corns,  the  presence  uf 

hallux  valgus,  etc. 

A  dct(»rmination  of  the  area  of  the  sole  of  tlie 
f(M)t  which  comes  into  contact  with  the  gmiind 
while*  the  i)atient  l)ears  his  weight  upon  the  f^^.t 
is  an  important  ai<l  in  the  diagnosis.  It  may  Ite 
made  in  one  (►f  s(»veral  ways.  The  sole  of  the 
patient's  f(M>t  may  Ik?  moistened  in  water  and  he 
may  then  1r»  re(pu'sted  to  stand  ni><in  a  slurt 
of  pajKT,  or  ujion  a  thin  sheet  of  shiny  gutta- 
percha, or  upon  tlu»  ixdished  japanned  surface  of 
a  *'  s<pieegt»i» "  i)lat(»  ust?d  in  mounting  plint«v 
graphic  plates.  Instead  of  water  the  sole  of  the 
patient's  foot  nuiy  be  dusted  with  talcum  pnvtler. 
lie  is  then  re(pu'stcd  to  stand  uix)n  the  smooth  sll^ 
face  and  to  bear  his  weight  upon  the  affecte<l  fo<»t. 
If  the  arch  of  the  foot  be  nonnal,  a  considerable 
concavity  in  the  outline  of  the  inner  border  of  the 
foot  will  be  observed.  (See  Fig.  2(>:].)  If  the 
arch  of  the  foot  is  weakenc<l  or  lost,  this  concavity 
will  be  diminished  or  almost  completely  obliter- 
atecj   and    the   ini]>rii\t   of  the  sole   will   be  much 


Fk;.    '2M. Fl.AT-KOOT    OF    M<)I)F> 

KATK  (Jhadk;  Imi'kint  of  tiik 
S<^LK.     (Taylor,  uf t  c«r  W<'iKt'l,; 


wider.     (S(»e  Fig.  1^)5.) 


The  following  nietliod  of  examination  in  the  less  severe  cases  of  flat-f<x»t 
is  recommended  by  Lovett:  ^ 

A  more  relial)le  Tneihi)d  is  to  have  the  ])atient  stand  on  a  glass  table  with  a 
mirror  ])laeed  underneath  at  an  angle  of  l")  degrees,  in  which  may  Iki  seen  reHectoil 
the  pressure  an»as  in  standing,  which  show  as  greenish-white  areas.  In  the  most 
normal  foot,  the  outer  border  of  the  foot  touches  the  glass,  and  in  pronated  feet, 
only  two  areas  b(»ar  the  \v(»iglit,  one  under  the  inner  side  of  the  front  of  the  foot 
and  one  under  tlie  inner  ]>art  of  the  heel.  The  information  thus  obtained  is  of 
value  only  in  conneetion  with  the  clinical  symptoms. 


The  changed  relations  of  the  l)ones  in  advanced  cases  of  flat-foot  are  n»adily 
enough  demons! rate(l  by  means  of  stereoseo]>ic  X-ray  ])ietures.     In  examining 


'  H.  W.  Lovett,  Keen's  "Surgery,"  vol.  ii,  p.  556. 
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the  flat  feet  of  y^ung  personsj  sometinies  such  stereoscopic  pictures  are  valuable 
in  that  by  this  means  it  may  k*  iiossible  to  show  delayed  tisi^itication  in  some 
one  of  the  tarsal  bones — tlie  cuboid  or  scaphoid,  for  example.  In  the  less 
severe  cases  of  flat-fo*>t  tlie  diagnu.si.s  is  partly  to  be  made  from  the  history 
of  the  development  of  eliaraeteristie  syTTipNmis,  and  by  iioditiir  Hiat  whi^n  the 


10.   26fi,  —  UrXAYtlti  OftKI  Fir  Attn  V   (?)    IN  TIIK    HoN'FJ*  OP  THI'i  TARSrH   IN   A  (htMAf  SkVI-.N    YeARH  Ol1>. 
Th<*re  w'a.s  mitablo  ivLivatHin  of  tlu*  liganirntN  fiml  mafkorl  fliit-f(mt.     (Ai]iihrj.r's  e^itbctionj 

plantar  faseia  is  put  tipmi  the  stretch  by  thr*  liund  of  the  examiner  miirlvcd 
B  tenderness  is  to  Ix-  noticed   l>pneath   ibe   in'^tep.      Tn   tliese  eli^hter  cases   the 

drnpjdn^  of  the  arch  may  Ijc  hnt  little  marked,  and  in  these  the  diaj^ftiosis  is 
I  often  l)e8t  enntirinr*d  by  tliidini^^  tlir  i^reat  deij;ree  of  relie^f  to  tl»e  symptoms  by 
B  the  nse  of  pro|>er  shm^s  with  the  instep  suitably  snpportetJ  liy  a  stc^d  insole. 

Pes  Cavus  {IfoJIinr  Fool,  Pfs  pxravfjtufi). — A  deformity  of  the  fi»ot  the  op- 
^  posite  of  rtat-ffiot,  in  which  tlie  arch  of  the  fcM>t  is  abnormally  increased  is 
H  known  as  jies  cavn8.  The  condition  h  qnite  freqnetitly  c^bserved  in  eondiination 
B  with  fies  caleanens  and  p^s  etpiiiias,  Tn  a  ef*rtain  nnndM»r  of  cases  the  eon4lition 
H  18  eoTiirpnital^  and  in  still  others  it  is  eansed  by  wearing;  sIum:*s  wliicli  are  too 
y  short  for  tlu^  ff^4.     The  deformity  is  produced  artitii'ially  in  China  in  the  feet 

of  girls  of  the  npjx^r  classes,  and  the  en<l  result  prodeices  an  extreme  degree  of 

kpes  cavns,  Tn  t!ie  milder  cases,  when  tlu*  dt"fr*rmity  exists  alone,  the  fmit  is 
merely  more  hiiihly  arched  than  nf^rnjal  and  tln'  sofi  parts  of  tlie  s^ile,  notalily 
the  plantar  fascia,  are  contracted.  These  patients  suffer  chiefly  from  pressure 
n[Min  the  d^prsum  of  the  fr^r^t  by  the  sh<>e,  and  in  walking  the  pressure  is  hronght 

»to  Ixmr  chiefly  njion  the  h*Hd  imd  the  tmll  of  the  frnit.  T^iinfnl  callosities  and 
corns  are  thereby  proflueed.  There  is  tifiin  nt»table  |iain  in  the  metatarso- 
phalangeal articnhitions.  The  increased  arch  may  be  associated  with  abduction 
of  the  foot,  pes  valgus. 
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In  addition  to  the  congenital  forms  a  hollow  foot  may  be  produced  in  a  few 
eases  by  prolonged  confinement  to  bed,  although  in  these  it  is  usually  SLVi^m- 
panied  by  more  or  less  marked  equinus.  In  a  few  cases  it  may  follow  slight 
degrees  of  j^aralysis  of  the  anterior  group  of  muscles  of  the  leg  due  to  polio- 
myelitis anterior,  or  to  neuritis.  In  addition  to  the  increased  depth  of  the  arch, 
the  shortened  ])huitar  fascia  renders  the  foot  somewhat  rigid. 

The  diagnosis  is  to  be  made  by  inspection  and  by  palpation,  the  latter  dete^ 
mining  readily  the  presence  of  the  contracted  plantar  fascia.  If  the  tissues 
of  the  sole  be  put  ui)on  the  stretch  by  dorsal  flexion  of  the  foot,  the  plantar 
fascia  will  stand  out  as  a  rigid  band,  tender  upon  pressure. 

In  slight  cases  these  patients  may  be  rendered  comfortable  by  a  somewhat 
highly  arch(Ml  shoe,  arranged  with  a  metal  plate  in  the  sole,  such  that  the  pn^ 
sure  is  ecpialized.  In  severe  cases  forcible  correction  of  the  deformity  under  an 
anesthetic,  with  or  without  subcutaneous  division  of  the  plantar  fascia,  may 
be  necessary  to  afford  relief.  If  marked  equinus  is  an  associated  lesion,  divi- 
sion of  the  tendo  Achillis  may  be  necessarv. 
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Congenital  Defects  of  the  Foot  other  than  Club-foot. — Certain  rare  congenital 
deformities  of  the  foot  are  occasionally  observed,  and  while  the  diagnosis  of 
the  conditions  can  usually  be  made  at  sight,  a  few  remarks  in  regard  to  some 
of  the  more  common  forms  may  not  be  out  of  place.  An  abnormal  increase 
in  size  of  one  or  both  low'er  extremities  is  an  occasional  congenital  deformity. 
If  both  lower  extremities  are  of  the  same  size  the  condition  is  of  no  surgical 
interest.  If  one  extremity  is  notably  larger  than  the  other,  deformities  and 
disabilities  may  result,  but,  as  a  rule,  orthopedic  appliances  will  l)e  sufficient  to 
give  till?  pati(»ut  comfort  in  walking.  These  localized  hyi">er trophies  more  often 
affect  a  part  of  a  lower  extremity  than  the  whole,  and  in  the  majority  of  in- 
stances the  increase  in  size  is  confined  to  the  peripheral  portion  of  the  limb, 
the  foot,  or  the  toes,  respectively.  In  a  certain  group  of  cases  not  the  entire 
foot,  but  only  the  soft  parts,  notably  the  fat  and  subcutaneous  tissues,  may  be 
increased  l)eyond  tlie  normal  size.  In  some  of  these  cases  the  condition  appears 
to  be  that  of  a  diffuse  congenital  lipoma;  in  others  of  a  diffuse  fibro-lympli<> 
lipoma,  a  congenital  elephantiasis,  in  other  w^ords.  In  a  moderate  nundwr  of 
cases  the  blood-vessels  of  the  part  are  locally  or  diffusely  increased  in  size,  and 
a  dift'use  hy])ertrophy  of  the  skin  and  subcutaneous  tissues  may  thus  be  asso- 
ciated with  one  or  other  of  the  forms  of  angioma.  In  some  instances  there 
may  exist  in  combination  with  hypertrophy  of  the  skin  and  subcutaneous  tissues 
a  diffuse  fibroneuroma.  In  many  of  these  there  will  be  in  addition  abnormal 
pigmentation  of  the  foot  and  associated  angiomata,  usually  in  the  form  of 
angioma  simplex  or  nevus.  The  diffuse  fibro-lipomata  may  he  associated  with 
hypertropliies  of  tlie  skin  and  subcutaneous  tissues,  and  then  constitute  one  of 
the  forms  of  congenital  elephantiasis. 
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In  a  certain  group  of  cases  the  congenital  hypertrophy  affects  not  the  entire 
foot,  but  only  one  or  more  of  the  toes,  such  that  the  affected  toe  or  toes  may  be 
s<»veral  times  the  normal  size.  The  causation  of  these  various  congenital  de- 
formities, though  many  theories  have  been  advanced  to  account  for. their  occur- 
rence, still  remains  obscure. 

As  in  the  ui)ix?r  extremity,  the  peripheral  portions  of  the  foot  may  1x3  in- 
creasfMl  or  diminished  in  number,  (^hildren  may  Ix)  born  with  seven,  nine,  or 
even  eleven  toes  on  one  f(X)t,  though  more  commonly  there  is  but  a  single  super- 
numerary toc».  These  suj)ernumerary  toes  are  observed  more  often  associated 
with  the  first  or  the  fifth  toes  than  with  the  others.  Sometimes  the  extra  toe 
or  toes  j)Ossess  the  normal  number  of  phalanges  and  have  a  corresponding  meta- 
tarsal bon(».  In  other  cases  one  or  other  of  the  bones,  usually  the  metatarsal, 
may  Ik?  absent  or  incompletely  developed.  In  a  certain  nmnlx»r,  fusion  between 
the  metatarsals  or  phalanges  of  one  or  more  toes  is  observe<l,  and  in  this  group 
of  cases  webl)ed  t(x\s  (syndactylism)  is  conmion.  In  anotluT  group  of  cases 
tli<»  nuudx»r  of  toes  may  be  diminished  and  the  congenital  defect  may  involve 
one  or  sev(»ral  Ixmes  of  the  tarsus  or  metatarsus.  The  number  of  toi»s  may  be 
dimiuishe<l  U)  one  or  two,  and  these  may  be  deformed  in  various  ways.  When 
there  are  but  two  toes,  there  is  frequently  a  fissure  throughout  the  center  of 
the  foot,  so  that  the  two  toes  come  to  resemble  more  or  less  a  finger  and  thumb. 
The  recognition  of  all  these  conditions  is,  of  course,  entirely  simple  ui)on  in- 
s}H^ction,  and  the  deformities  of  the  bones  or  their  absence  or  arrest  of  develop- 
ment, resjxjctively,  can  readily  be  demonstrated  by  means  of  X-ray  pictures. 

Talipes  Equixo  Varus  (Club-foot) 

Clulhfoot  is  a  congenital  or  acquired  deformity  characterized  by  marked 
supination  of  the  foot,  so  that  the  sole  looks  not  downward  but  inward,  the 
outer  border  of  the  foot,  or  in  extreme  cases  even  the  dorsum,  rests  uixm  the 
ground  in  walking;  there  is  contraction  of  the  soleus  and  tendo  Achillis,  so  that 
the  heel  is  elevated,  and  the  front  part  of  the  foot  is  adducted  as  well  as  supi- 
nated.  While  the  deformity  of  club-foot  is  recognizable  at  sight  and  cannot  be 
mistaken  for  any  other  condition,  a  brief  description  of  the  lesions  and  varieties 
of  these  deformities  of  the  feet  is  probably  not  out  of  place.  As  stated,  club- 
foot may  be  congenital  or  acquired. 

Congenital  Club-foot. — The  occurrence  of  congenital  club-foot  is  fairly  com- 
mon. The  deformity  more  often  affects  both  feet  than  one,  and  is  much  more 
common  in  male  than  in  female  children.  A  certain  small  percentage,  about 
ten  i)er  cent — namely,  of  congenital  cases  of  cliib-fo(>t — are  associated  with 
other  malformations  (spina  bifida),  other  deformities  of  the  spine  and  |x»lvis, 
meningocele,  or  hvdr(K*(»phalus.  In  the  remaining  ninety  ]xt  cent  of  the  cases 
the  <Ieformities  are  confined  to  the  fof)t.  It  is,  I  think,  quite  usel(»ss  to  discuss 
here  the  vari(ms  theories  which  have  been  formulated  to  account  for  the  de- 
formity of  club-foot     Suffice  it  to  say  that  in  the  vast  majority  of  instances 
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in  I  cause  can  Ik*  assigneil  fur  this  <*Hii;^t*nital  defect  tiny  more  than  fur  other 
birth  deforinitieij.  Among  the  cnn^^miiul  e«i?cs  a  small  proportion  onlv  are 
assoriated  witli  i'utip_'iiitiil  iletV»nnity  of  the  liuiie?;  of  the  leg",  notably  uf  tlie 
tibia  (fcice  Coiig(.'iutal  Ucfeets  of  the  Bom^d  t>f  tlie  L4?g),  or  with  absence  or 
arrest  of  dcvekipnient  of  one  or  more  of  the  Umm  of  the  tarsus,  the  astragnhis, 
tlie  euboid,  tlie  sea|)!ioid.  Tlieso  cases  coiLstitiite  tbo  exception.  In  the  major- 
ity of  iDstanees  no  sueh  defeets  arc  i)reseiit, 

Tlie  eliaiii^i's  in  tlie  Imuh^  and  :?oft   part^  in  congenital  chib-foot  may  be 
briefly  ennmerated  as  folluwa:  The  foot  is  strongly  supinat^d,  the  heel  is  ek- 

vated,  the  foot  is  in  a  |j4idti*>nof 
plnntar  flexion  and  addiR-tion. 
When  the  patient  gtands  uim*:lit^ 
the  weight  is  borne  in  the  mlldi^Jt 
ca^es  upon  the  outer  b^irtler  of  tlie 
foot,  and  in  more  marked  crisis 
the  supination  in  so  extreme  tlait 


Fi«-  207-^TAiJi'f:H  l^uiiNn  V\nu>s  is  an  Ar>nLT,  Vos- 
GKxViTAL.  Ttie  fl^prft'  of  ti*^fornnly  U  loi«  injirlctMl 
than  in  tho  oIIht  fiji^in.*H  Hlif^vn,  (UiwjHuvelt  IXoa- 
pit4idf  woUectttin  of  l>r,  CliurU-'^  McBumey,)i 


Fm.    2G8,— COSOKNITAL    TALlPKfi    1   -^i 

Vaiuih.  The  (i<alient  wnlkcni  iiiM^n  ihv 
outiT  bor<l»*r  of  hU  fout.  (Collrrtion 
of  J  Jr.  rhjirk'S  McBumcy,  Huosevctt 
Ilotipilal/) 


the  patient  walks  U|)on  the  dfirsiniu  The  degree  of  adduefiou  also  varies,  and 
in  extreme  cases  is  so  great  that  the  ffM>t  ]joints  not  forwanl  but  directly  in\var<l. 
Aeeoinpanying  these  ehanges  of  position,  the  sliope  and  relations  of  the  bones 
of  the  foot  arc  altered  froni  the  normaL  The  astnigalus  is  rotated  forward 
upon  a  transverse  horizontal  axis;  its  neck  is  elongated.  The  p<isterior  |K>r- 
tion  of  the  artienlar  surface  of  the  astragalus  is  in  contact  wnth  the  tibia  aD<f 
filnda.  The  head  of  the  astragalns  points  tlownwiirr]  and  inward.  The  neck 
of  the  hone  is  longer  than  normal  and  is  also  twisted  in  a  downward  and  in- 
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wiird  dirc'i'tion.  Tiic  articular  surface  for  Ui«j  seaplioit!  therefore  poiuti^  not 
forward  but  downwurtl  and  inward.  Owing  to  tliin  change  in  the  jxjsition 
and  shape  of  the  antrag-aluH,  tlie  hones  of  the  foref<ujt  are  also  ehanged  in  posi- 
tiiin  and  direction,  and  the  senplioit!  rests  npon  (he  inner  part  nierelv  of  the 
artienlar  surface  of  the  astrairiihm.  In  extreme  cases  the  scaphoid  may  be 
turned  so  far  inward  that  it  rests  npon  the  inner  nialle<dns. 

Chanirea  in  the  iK»sition  and  s^tiajie  of  the  09  ealeis  are  also  olmervc^fL  The 
lione  IS  snialh'r  than  nomialj  its  posterior  portion,  or  the  heel,  is  hut  jutorlj 
developed  and  short.  The 
an  tor  I  or  part  of  ihn  Ixiiie  is, 
like  the  astragalus,  bent  and 
twisted  downward  and  in- 
ward. Owing  to  these 
changes  of  shajie  the  cuboid 
and  tl»e  fourth  and  fifth 
metatarsals  are  displaced  in 
a  similar  way  to  tlioso  whose 
a  rt  iei  1 1  a  I  ions  a  re  connect  cd 
with  the  astragalo-seaphoid 
joint.  All  the  soft  struc- 
tures n[wm  tlie  sole  and  i ti- 
er border  of  the  foot  are 
iihortened.  The  skin,  the 
sulx*nta  neons  tissues,  the 
plantar  fasi*ia,  the  tendons^ 
and  the  ligaments  are  all 
alike  affected.  The  tendons 
pa^ising  across  the  sole  of 
the-  foot  are  all  nir>re  or  less 
tlisplaced  townrd  the  inner 
pide.      For  tlic  sevend   de- 

9  of  club-f<x)t  the  reader 
is  referred  to  the  illustra- 
tions in  the  text* 

In  addition,  it  may  l>e 
said  that  if  these  patients 
ivmt  in  lie  to  walk  n|if)n  the 

^foot,  calh»sities  are  foniicd 
St  the  points  of  pressure,  and  fiYH|nently  a  considerable  bursa,  cither  on  the 
outer  Ixinler  of  tlic  f<Hit  or  upon  tfie  dorsnuK  according  io  the  part  pressed  uwn* 
SSinee  the  muscles  of  thr*  ralf  are  hut  little  used  in  Im-oniotifin,  thoy  unilergo 
partial  atrophy  an<l  tlir*  ^^pindleshauk  apfx»arance  of  these  eases  is  very  marked 
indeed. 

The  symptoms  of  dub-foot  are,  that,  in  the  double  eases  the  inward  projee- 


PlO.  269. — CONORTOTAI*  Cl.tTn-iro<  i  V  tn 

fxlnine  a  dp|;rfH^  tif  (Jffnrnitty  iw*  thf  :mIuIi  ^hown  in  I'ig^. 
27n»ml271.  (RocjHcvelt  Hospital,  coUt-ctiini  of  Dr  tlmHea 
Mcllumey.) 
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tion  of  the  (cM  iiiul  tons  causes  inter fenence  in  walking,  so  that  these  patients 
iiiiust  walk  ytnuMliug  aliglilly,  and  thu  giiit  has  a  peculiar  stiff,  ungainly,  and 
clumsy  quality.  The  lunger  the  condition  rein;nns  nn treated,  and  the  more  the 
patient  uses  the  foot,  the  more  extreme  doe.s  the  deformity  become,  the  greater 
the  changes  in  the  bones  and  in  the  soft  parts  and  in  the  relations  of  the  bone* 
entering  into  the  articulations. 

In  the  mildest  caws,  when  examined  soon  after  birth,   it  is   possible  Iv 
gentle  manijmhttion  to  more  or  less  completely  correct  the  deformity^  and  if 


Fto»  270. — CoN'OENiT.'tL  Talipks  E<iUTNO  Vartts, 

V'lKWKD    FROM     IN     Fr*iNT*     (rulltH'tlOU  uf    I)r» 

CiiarlfH  MtiHiirni^y,  Itoosevelt  Hospital.) 


Fio,  271-—  CoNaRxiTAi.    Ci,uhfcm>t    Showx   in 

Ft«.    270,    VlKVVBD    FHUM     Bt^HlNU. 


such  Tminipulatiuus  are  carried  out  several  timeii  a  day  gently,  short  of  girlng 
the  patient  pain,  the  deformity  may  be  nearly  or  quite  overcome  in  the  course 
of  a  year  or  two.  In  the  more  severe  cases  operative  treatiuent  of  one  Si»rt 
or  another  is  indicated.  Tlie  author  would  express  his  preference  in  tlicise 
cases  for  cutting  operations  with  suitable  wedge-shaped  osteotomies  and  divi- 
sions of  tendons  and  other  soft  structures  with  the  knife,  rather  than  for  the 
metliod  of  forcible  reduction  by  blunt  violence.  The  ft>rmer  method  of  treat- 
ment givt*s  good  results,  wlit*reas  the  latter  is  sometimes  followed  by  slouirhin;:* 
ulceration,  hicenifion  r>f  bhx>d-vessels,  gangrtme,  and  even  by  death. 

Acquired   Club-foot — A   variety   of  cftus(^s  uiay   produce   acqnire<l    taliiJcs- 
equjuo-varus.     Among  these  uuiy  be  mentioned  diseases  of  the  joints- — tulx^^ 
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[]1oai9  and  arthritis  cjcfoniiansj  for  example,  althougli  such  joint  lesions  never 
! produce  tlie  ile^ee  of  ilefonoity  noted  in  tlio  congenital  variety.     Extensive 
[fraetiires,  notably  with  loss  of  Bnkstance,  of  tbe  lower  jH>rtion  f»f  the  leg  and  of 
the  bones  of  the  tarsnSj  extensive  injnries  of  tlie  soft  parts,  with  loss  of  sub- 
Btiinee,  whether  due  to  sudden  meehanieal  violence  or  to  the  destruetion  of 
[  tissue  prod  need  by  scalds,  bums,  electrical  hums,  may  give  rise,  partly  by 
lcic*atrieiul  contraetion  and  partly  hy  loss  of  suhstanee  in  llie  bime§  to  a  defonn- 
lity  of  the  ftx^t  which  more  or  less  closely  resenihlcs  congenital  talipes-eqnino- 
[varus.     The  most  frequent  causes  of  acquired  eluh-foot  are,  however,  iliseasea 
of  the  nervons  systcni^  or  injuries  of  the  nerves  resvdting  in  paralysis  of  the 
jnnsclea  of  the  leg.     The  most  frequent  disease  of  all  is  anterior  pollinnydttis. 
Other  injuries  and  diseases  of  the  spinal  cord  may  cause  some  of  the  varieties 
I  of  club- foot.     Among  tlicm 
I  may  be  mentioned  cerebral 
palsies,    Fried  rich's   ataxia, 
spastic  paralyses.     Pro 
Bssive    ranscnlar    atrojihy 
[may   also  be   menliontMl    as 
|iin  occasional  cause,  notably 
when  the  peronei  are  cliit^f- 
ly  affected.     In  the  acquired 
cases     of     club-foot     al>out 
eighty  per  c»ont  are  due  to 
anterior  pdioniyelitis,  alM:>ut 
[ten  jK^r  cent  to  eerehnd  le- 
Bions,    and    the    reinaininej 
^ten  per  cent  are  di.strihu!i*d 
among    cases    of    neuritis, 
Bnerve  injury,  eitlier  of  the 
B peripheral  nerves  or  of  the 
Heord,  and  to  trauma  of  the 
Bfoot    itself — i.  e.,    the    con- 
Htraetion  of  s<*ar8  and   frac- 
Htnres.     As  might   be  gath- 
Hered     from     its     causation, 
Hacquired    elulhfoot    is   com- 
^nionly  unilateral.     The  de- 
formity  is   rarely   so   com- 
plete and  typical  as  m  the 
^congenital    forms.      In    the 
^cat^e^  due  to  anterior  pdioniyclitis,  the  original  paralysis  improves,  up  to  a  cer- 
tain  fx»int,  and  after  a  time  becomes  stationary  or  nearly  so. 

The  method  whercl ly  the  paralysis  of  t;:r<iTips  o{  mn^iAi*^  of  the  leg  cause*?  cluV 
foot  defornuty  is  partly  due  to  the  unopposed  contraction  of  nonparalyzed  nins- 
43 
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Fic3.  272, — Extreme  Deorkx  of  Eothno  Varus,  Conqehttav, 

The  pntient  bore  his  wc^ight  upon  the  darKum  of  hi»  foot. 
(Caae  of  Dr.  C.  L,  GlbtKin.) 
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eles,  tending  to  pull  the  frnit  roust anlly  into  some  exa^^rated  position,  parth 
tliroiigh  rlic  foreo  of  gravity,  which  tentU  coulinually  to  produce  plantar  flexion, 
and  wht'ii  the  patient  coniei^  to  walk  tipon  tlit*  jiartly  paralyzed  Tnernl*er  tIk' 
cJefoniuty  tends  tlierehy  to  Ih^  inereast^iiL  Tlie  most  fre*]iienL  group  of  iiiii9<^]<*r 
to  he  paralyzed  in  this  disease?  is  the  anterifir  tllda]^  and  this  accounts  for  flu* 
|K)siticm  of  plantar  flexion  pn»dneed  hy  the  nnopjxised  action  of  the  mnsclH 
n|>on  ihe  hack  of  tlie  leg.  The  po*iiii<iii  of  eqninus  is  thereby  produced,  aiiJ 
after  a  time  tlie  eoiitraeted  mnseles  l»e*»ome  jiermanently  shortened,  so  thiit, 
liiirelieved  hy  operation,  the  deforniity  in  |x*rmanent.  If  U>th  anterior  iin*l 
posterior  gronp?4  t»f  muscles  are  jraralyzi»d,  the  defi>rniity  of  the  fo<3t  will  Hi*: 
become  marked  nntil  the  patient  l>egins  to  nse  the  linih,  wdien  it  will  lie  creattJ 
by  hearing  weiglit  upon  the  paralyzed  part.     If  these  eases  are  neglected  mi 

the  patient  continnos  to  walk 
npon  the  Vunh,  si  roil  ar  chautres 
ill  the  iKines  and  soft  parts  <«e- 
cnr  to  those  observed  in  r(»n- 
genital  eases  of  club-fiH^^t. 

The  character  of  the  *!^ 
foriinfv^  dej:>ends,  of  course,  *« 
some  extent  ii[i<>n  the  Jistrilm* 
tion  of  the  paralysis.  If  all 
the  anterior  grtnip  of  ninsclH 
are  paralyzed,  the  most  nmrktM 
defnniiily  will  be  that  of  **(if(i' 
tnts.  If,  on  the  other  haiiJ* 
the  tibialis  anticns  alone  i^ 
juiralyziMl,  [lie  lendeney  vrill 
be  toward  the  pro<]iiction  of 
rtjitfjtufi  eonihineil  with  vahpjs. 
If  \ho  jiosterior  group  of  mn^- 
eles,  tlie  muscles  of  tlie  calt 
are  paralyzed,  the  resulting 
paralysis  tends  toward  the  pri> 
dueti«m  of  pes  calenneuSn  tli** 
foot  being  drawn  into  tla*  )>e?i' 
tion  of  dorsal  flixion  by  tlu^ 
muscles  of  the  front  nf  the  U*^. 
so  that  the  patient  walkf*  iip^Q 
the  beeb  Tf  the  iieronel  aft' 
paralyztnl  the  deforuiity  p^ 
dnced  tends  to  be  sii]dnatir>n  of  tlu^  fiM^t  or  ranifi.  Tt  is  to  be  borne  in  iniiM 
the  care  of  ehildj'cn  sufleriiig  from  anterior  pr^liomyelitis  that  aequii'ed  elnb*f''"i 
can  Im-  avoided  in  nearly  all  ea'^es  by  proper  care  during  I  he  illness.  The  weiifbl 
of  the  bedclothes  should  W  ke])t  from  pressing  the  feet  diwn  in  plantar  flexion; 


Flo,  273.— Pes  Varti9  the  IttauLT  of  FoLMMTEuna 
Anterior.  (C^llectioa  of  Dr.  Charlea  Mctiuniey, 
RoosBveU  Hospitat) 
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bedcluthes  should  be  supported  by  a  stiilablL'  cage,  nr  the  like.  Daily  passive 
motion  of  the  aukk*-joints  and  of  the  jt»ints  of  the  tarsus  should  br  pmrticcd 
in  order  to  preserve  the  motions  of  the  joints  aful  to  prevent  fixatiun  in  nil  ab- 
normal position.  While  the  patient  ia  re^tiii^  ijuietly  in  bed,  the  sules  of  the 
feet  should  be  suitably  supjwrted. 


^  After  (he  patient  i^  able  to  get 
about,  the  feet  slmidd  Im*  kepi  in  a 
normal  positinii  by  utenns  of  sumc 
siipijorting  apparatus. 

ITalipei  EqEinus. — ^Tidi|>es  etpii- 
uus  irt  the  condiliim  in  which  the 
foot  is  in  a  i>osition  of  permanent 
plantar  Hex  if  m.  The  defnrniity 
may  lx»  eon^jrcnital  or  af*qiiire<l,  the 
latter  group  Ix'iujEr  mneh  more  fre- 
quent. As  a  congenital  condition, 
taliiM:\^  eqninnB  is  riire,  and  n  so  ally 
the  deformity  ean  be  overeonie  hy 
ginipler  measures  than  are  neees- 
eary  when  marked  varns  CLX'xists. 
It  is  sometimes  neeesf^ary  tc*  di- 
vide the  tendo  Aehillis.  The  ae- 
quired  forms  of  talipes  e^jin'mts 
are  due  to  the  same  causes  whieh 
j  prodiiee  acquired  tali|K^s  eqiiiuo 
BTarus,  that  is  to  say,  anterior  j>rv 
^liomyelitis ;  cerebral  palsies;  Im^al 
affections     of     the     nerve- trnnks, 

whether  due  to  injnry  or  dist^ase;  tranmatisms»  whether  of  the  l>ones  or  s<ift 
parts;  diseases  of  the  joints:  und  jiriilDn^cd  coutincmcnt  1o  h<'d,  when  due 
attention  is  not  paid  to  the  positii?n  <»f  the  feet.  In  addition,  talipes  erjuinus 
may  develop  as  a  compensatory  condition,  when,  following  fractures  or  ilis- 

» cases   of  the  hones   fjf   tlie  leg,    the   extremity    is    jHTUjanently    shortened^   so 
that  the  foot  must  be  placed  in  plantar  flexion  before  the  t^n's  can  be  brought 
in   contact  with   the  ground.      Whereas,  ]nss  of  substance  due  to  traumatism 
upon  the  inner  iK^rder  and  sole  of  the  f<x>t  produces  talipes  e^:inino  varus,  similar 
Ipt»ions  upon  the  postcrii»r  asi>ect  tif  the  ankle  and  leg  produce  the  equiiius  posi- 
I      tion*      Tlie   most   frinpicut   causes   arc   p<*liomyelitis   and    neglect   to   ke<»p   the 
H|patient^s  feet  dorsally  flexed  aitd  mobile  during  prolonged  ctmfinement  to  l>ed, 
"such   as  follows   fractures  or  other  grave   injuries,   tyi»hoid    fever,   etc.      The 

I  deformity  may  exist  in  si'veral  grsules.  Tu  the  sliglitest  form  the  patient  walks 
Ufion  his  toes  and  the  frimt  part  ef  the  fewjt,  hut  is  not  quitr*  Me  to  liring  the 
beel  down  to  the  ground.  There  is  tlterehy  producHul  n  moderate  limp.  In  the 
more  severe  grades  the  arch  of  the  foot  is  not  ably  increased,  the  |>atient  walks 


Fig.   274.— F'AiiALvrte  hiini»-rEKT,    r>eii  to   Polio- 
McHurney*  Rtjosevelt  Hn.-*pittii,) 
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upon  the  dorsal  surfaces  of  his  toes.  The  condition  entails  a  good  deal  of  pain 
and  disability.  In  still  more  marked  types  the  toes  are  bent  so  far  beneath  the 
foot  that  the  patient  walks  upon  the  dorsum  of  the  foot  itself.  The  condition 
entails  grave  disability. 

Talipes  Calcaneus. — In  this  condition  the  deformity  is  one  in  which  the  foot 
is  permanently  held  in  a  position  of  dorsal  flexion,  so  that  the  front  part  of 
the  foot  is  raised  from  the  ground  in  walking  and  the  patient  walks  upon  bis 
heel.  As  a  congenital  condition,  calcaneous  is  rare,  and  is  never  of  such  serious 
significance  as  in  typical  cases  of  club-foot.  In  the  acquired  forms  the  deform- 
ity is  due  more  often  to  anterior  poliomyelitis  with  paralysis  of  the  muscles 
of  the  calf  than  to  any  other  cause.  In  some  of  the  cases  a  more  or  less  marked 
valgus  is  an  associated  deformity  and  the  arch  of  the  foot  is  frequently  exag- 
gerated. As  in  the  other  forms,  pes  calcaneus  may  be  the  result  of  joint  dis- 
eases, of  injuries  to  the  bones,  or  to  the  soft  parts.  The  prognosis  of  the 
condition  dejwnds  largely  upon  early  and  intelligent  therapeutic  measures. 
If  the  deformity  is  neglected,  permanent  changes  occur  in  the  bones,  joints, 
and  soft  parts,  such  that  correction  of  the  deformity  may  be  diflBcult  or  im- 
possible. The  gait  is  a  stiff  and  nonelastic  one,  although  the  degree  of  dis- 
ability and  suffering  entailed  is  not  as  great  as  in  talipes  equina  varus. 

It  is  to  be  borne  in  mind  that  all  the  forms  of  club-foot  may  be  more  or 
less  closely  simulated  in  hysteria,  but  more  especially  pes  calcaneus  and  pes 
equinus.  As  was  stated  when  sj^aking  of  traumatic  hysteria,  the  differential 
diagnosis  must  be  made  by  search  for  hysterical  stigmata — i.  e.,  limitation  of 
the  visual  fields,  anesthesia,  etc.,  and  the  fact  that  under  general  anesthesia 
the  muscles  relax  and  the  deformity  can  be  more  or  less  completely  overcome. 


APPENDIX 
NOTES  ON  A  CASE   OF  RUPTtTRE   OF  A  POLYCYSTIC   KIDNEY 


Polycystic  kifhiev,  as  related  in  the  section  in  VoL    U   devoted  to  that 


topic. 


cli 


A  few  add  it  ion  id  datn 


'd  to  it 


her 


IS  a  very  rare  tlisease. 
given. 

Preitz,  qnoted  hy  Watson,  fonnd  in  ihe  records  of  the  patholo2!:ifid  institute 
of  Kiel  10  eases  of  ]Mdycystie  kidney  anumg  10,000  autojisies.  Watsitii  says 
that  in  the  record  of  ^,421*  antopsies  itcenrring  during  the  last  ten  yearn  at  the 
Boston  City  Ilospital,  tliere  were  10  easels.  The  patljology  of  the  eoiidition 
is  siiffieit*ntly  fleseril>ed  in  Voh  IT,  and,  as  therf  stntrnh  the  ocenrreiiee  unilat- 
eral polycystic  kidney  in  tiie  adnit  is  rare.  Thus,  Lejars  (Tiihe  dc  Pari%  ISHH, 
p.  12),  also  qnote<J  by  Watson,'  fonnd  only  2  cases  among  6»3  adults  in  which 
the  disease  was  unilateral,  and  Seiher  in  an  analysis  of  14l>  cases  found  only  0 
in  which  but  one  kidney  was  atfeeted.  Cystic  fonnations  are  not  infrtxjnently 
aftsociated  in  other  organs,  notably  the  liver.  The  disease  in  adults  is  rare 
before  the  twentieth  year  of  life,  and  is  most  comnnui  Iwlwrru  the  twentieth 
and  fiftietli  years.  Tims  the  cases  nre  divisible  into  t\v*»  ur<»ni!s,  those  which 
are  congenital,  or  are  ohsorved  in  vurly  intViney,  and  thosL*  whit-h  do  not  ap|war 
nntil  adult  life.  The  pathology  of  p(»lycystie  kidney  still  remains  r»hseure. 
By  many  it  is  U^lieved  tliat  whether  <ibserved  in  infants  or  adults,  the  cystic 
clianges  depend  uptjn  some  early  disturbance  in  the  development  of  the  organ. 
The  easef^  as  they  occur  in  adults  run  a  course  of  somewhat  variable  length, 
usually  extending  over  a  period  of  years  (see  also  Vol.  11)  and  ending  in 
death.  In  many  instances  the  onset  of  the  disease  is  insidious,  and  no  symp- 
toms at  all  may  rjccur  in  bilateral  eases  until  the  patients  either  suddenly  tit*- 
velop  nremia  or  snflFer  from  a  cerebral  a|^>oplexy,  since  arteriosclerosis  is  a 
concomitant  of  polycystic  kidney  in  fully  twenty-five  per  cent  of  the  cases. 
CAlbarran  and  ludiert.  )  ^  The  disease  has  hrt*n  dividf*d  into  three  stages  by 
Mil  ward.  During  the  first  stag<\  which  may  last  for  months,  or  years,  during 
which  there  may  l>e  no  suhjcf'tive  symptoms,  there  is  a  slightly  progressive  eu- 
largenient  of  the  kidney.  In  the  second  stage,  tumor  formation  lMH*omes  appre- 
ciable, and  this  stage  may  last  for  an  indefinite  time.  In  the  third  stage  in 
the  bilateral  cases*  the  svinptoms  are  those  chiefly  of  acute  or  chronic  uremic 
poisoning  ending  in  death.     During  the  second  stage,  in  addition  to  the  pres- 

'  Wat«%on  and  runnin^ham,  "npnitrvunnary  Disejiws/*  vol,  ii,  p.  270. 
*  Albarrati  mid  Irabert,  '"Ia*^  Tunietirs  *hi  Rem/'  Paris,  1S*0:1,  p.  p'jTO. 
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eiH'o  of  a  tumor,  pain  of  a  dull  ac'hing  character  referred  to  the  site  of  the 
kidney,  or,  in  the  case  which  I  am  about  to  describe,  to  the  epigastrium,  and 
believed  to  1h»  due  to  gastric  dysjK'psia  is  a  fairly  common  symptom.  The  other 
symptoms  observed  an*  those  of  advancing  interstitial  nephritis.  In  regard 
to  the  pain  in  the  course  of  the  disease,  it  may  he  said  that  in  some  cases  it 
resembl(»s  renal  colic.  In  a  personal  eonnnunication  Dr.  Frank  Hartley  in- 
forms me  that  lu»  had  under  observation  several  years  ago  a  gentleman  who 
suffered  from  bilateral  polycystic*  kidnc»y.  lie  came  to  the  hospital  suffering 
with  sev(;re  i)ain,  rcsend)ling  renal  colic.  The  large  tumors  were  readily  pal- 
pable on  either  si<h»  of  the  abdomen.  One  of  them  was  exposed  through  an 
incision  and  the  diagnosis  thus  confirmed  of  ])olycystic  kidney.  Several  of 
the  cysts  were  ])uncture<l  and  the  wound  was  closed.  The  patient  did  well, 
but  suiTenHl  during  his  stay  in  the  hos])ital  from  a  suchlen  attaek  of  inten?e 
pain  in  both  loins  and  an  increas(»  in  the  size  of  the  tumors.  Suddenly,  with- 
out sjH'cial  cause,  the  pati<*nt  ceastMl  to  have  pain,  had  an  enormous  polyuria 
which  lasted  for  a  day  or  more,  and  u|K»n  physical  examination  the  tumors  were 
found  to  have?  greatly  diminished  in  size.  Dr.  Hartley  informs  me  that  one 
or  more  such  attacks  have  (X*currcd  since,  and  that  for  a  ccmsiderable  ])eri«nl 
after  one  of  these  attacks  the  kidneys  remained  coiujmratively  small  for  a  nuiulier 
of  months.     They  were  still  Dalpable,  but  lia<l  greatly  diminished  in  size. 

In  the  case,  colored  ]»lu>tographs  of  whose  kidney  are  sliowii  in  the  jdates, 
the  j)atient  was  a  man,  aged  ihirty-four  y(»ars,  who  entered  my  service  in  the 
Xew  York  Hospital  on  Sunday,  May  2*],  1SU)9,  with  the  following  history': 

He  had  enjoyed  throughout  his  life  reasonably  good  health  and  had  never 
suffered  from  any  symptoms  referable  t^)  bis  gen i to-urinary  tract  He  was  sai<l 
Ui  have  IkhI  an  attack  of  malarial  fever,  accpiired  during  a  visit  to  Cuba.  Dur- 
ing the  ]>ast  few  years  lu*  has  had  from  time  to  time  attacks  of  pain  referrc<l 
to  his  (Epigastrium,  for  which  he  ha<l  consulte<l  several  physicians,  who  h:nl 
made  a  diagnosis  of  gastric  <lys])e])sia  of  ind(»terminate  causation.  The  attack* 
were  not  very  severe  and  wen*  never  referred  to  the  region  of  the  kidney. 

On  Satunlay  (weiiing.  the  day  before  admission  to  the  hospital,  while  alK»iit 
to  descend  the  stairs  of  an  elevate<l  railway  station  in  Brooklyn,  he  caught  his 
he(0  in  th<'  rubber  matting  and  ])itched  headlong  down  a  flight  of  steps.  He 
was  rendered  uncons<-ions  by  the  fall,  was  jncked  up  by  a  patrol  \vagony  ami 
taken  to  the  ]M»lice  station.  Tie  regained  consciousness  a  few  moments  after 
he  was  hurt,  and  felt  well  en<»ugh  in  a  short  time  to  ])ro<*eed  to  his  home  in 
the  City  of  New  York.  He  received  several  contusions  of  the  face  and  scalp, 
but  no  otluT  injuries  of  which  he  was  conscious  except  that  he  anflFered  a  niwl- 
erate  amount  of  ])ain  in  tlic^  left  loin.  He  went  to  bed  and  slept  fairly  well. 
The  next  morning  he  observed  that  his  urine  was  bloody,  and  at  about  the 
hour  of  three  in  llie  aft<M-no(»u  be  came  to  the  hos]ntal  in  a  eab.  I  saw  hini 
alxnit  an  hour  later. 

He  was  a  fairly  well-nourished  individual,  rather  sh'uder  than  stout.  lie 
said  that  for  some  time  he  had  ha<l  a  <*hronie  couirh.     There  were  no  external 
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evidences  of  injury  except  the  contusions  of  the  face  and  scalp  and  a  small 
abrasion  in  the  mid-axillary  line  opjKjsite  to  the  seventh  rib  ujK)n  the  left  side. 
Urine  passed  after  he  entered  the  hospital  was  of  a  deep  port-wine  color.  The 
heart  and  lungs  appeared  to  be  normal,  llis  temperature  was  not  elevated, 
his  pulse  was  90.  lie  complained  of  a  sense  of  distention  and  soreness  in  the 
left  side  of  the  abdomen  and  loin,  just  below  the  ribs. 

Physical  examination  showed  that  the  left  loin  was  occupied  by  a  consid- 
erable tumor  mass  extending  downward  to  the  level  of  the  umbilicus  and  within 
two  inches  of  the  median  line  in  front.  The  mass  exten<led  upward  beneath 
the  ribs.  It  was  flat  on  percussion,  and  the  colon,  dis])laced  somewhat  toward 
the  inner  side,  lay  in  front  of  it  and  produced  an  area  of  tympanitic  resonance. 
The  left  side  of  the  abdomen  over  the  tumor  was  markedly  rigid  and  quite 
tender.  The  patient  looked  rather  pale  an<l  anemic,  and  a  diagnosis  was 
nia<le  of  a  rupture  of  the  left  kidney  with  a  large  jKirirenai  retroperitoneal 
hematoma. 

The  patient's  condition  Ix^ing  good,  I  did  not  operate  ujx)n  him  until  the 
following  morning.  Under  gas  and  •  ther  an  incision  was  made  parallel  to  the 
ribs  \\])on  the  left  side,  beginning  at  the  outer  lH»r<ler  of  the  rectus  in  front, 
two  inches  below  the  costal  margin  and  extending  backward  and  outward 
slightly  convex  downward  to  the  outer  border  of  the  erector  spina?  muscle. 
Upon  ojK»ning  the  loose  perirenal  fat,  a  hematoma  of  moderate  size  was  en- 
tered ;  but  further  explorations  showed  the  j)resence  of  a  large  ix)lycystic  kidney, 
which  was  ruptured  horizontally  at  the  junction  of  the  u])i)er  with  the  middle 
thirds  of  the  tumor.  The  illustrations  are  almut  one  third  the  size  of  the 
organ.  The  rupture  was  on  the  anterior  aspect  of  the  growth  and  almost  com- 
pletely separated  it  into  two  parts. 

Upon  palpation  of  the  op|K)site  kidney  through  the  wound,  it  appeared  to 
lx»  of  normal  size  and  consistence.  The  kidney  uixm  the  left  side  was  removed 
without  difficulty  and  with  trifling  hemorrhage.  The  ureter  appeared  normal 
and  the  renal  artery  and  vein  were  of  al>out  normal  size.  The  wound  was 
sutured,  with  a  suitable  gauze  drain  left  at  its  posterior  angle.  The  patient  did 
not  suffer  from  shock  and  continued  to  pass  abun<lant  urine.  The  wound  healed 
per  primam,  except  for  the  drainage  o|x»ning. 

Upon  the  third  day  after  the  operation  the*  patient  passed  seventy-two  ounces 
of  urine,  and  at  present,  three  weeks  after  the  operation,  is  passing  from  forty 
to  fifty  ounces  a  day.  The  urine,  however,  shows  (evidences  of  a  moderate  ne- 
phritis. It  is  of  a  specific  gravity  of  1.012,  contains  a  perceptible  tracre  of 
albumin,  together  with  granular  and  hyaline  casts.  The  ])atient  has  a  moderate 
cough,  Avith  very  little  expc»ctoration,  in  which  no  tuWrcle  bacilli  have  been 
found.  The  probabilities  se(»m  to  Ix?  that  he  will  survive,  but  whether  or  not 
his  remaining  kidney  will  continue  to  functionate,  whether  he  will  die  eventu- 
ally of  nephritis,  or,  on  the  other  hand,  whether  the  organ  will  undergo  a 
similar  cystic  change,  it  is  at  present  impossible  to  say.  The  interesting  fea- 
tures of  the  case  are  that  the  tumor  had  never  produced  any  definite  symp- 
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toms,  and  that  it  should  only  have  been  discovered  after  its  accidental  rupture, 
the  latter  accident  l)eing,  so  far  as  I  am  aware,  unique: 

Note. — Since  the  above  was  written,  eighteen  months  ago,  the  patient  has 
apparently  made  a  complete  recovery. 

NOTES  ON  THE  DETECTION  OF  THE  NEGRI  BODIES  IN  RABIES 

Since  tiic  article  in  Vol.  I  on  Rabies  was  written,  a  new  method  of  stain- 
ing has  lx?en  devised  which  is  rapid  and  is  believed  to  give  more  certain  and 
satisfactory  results.  The  method  was  devised  by  Dr.  Harris,  of  the  Health 
Department  of  St.  Louis.  My  attention  was  recently  called  to  it  through  the 
kindness  of  Prof,  ilazyck  P.  Ravenel.  The  method  is  as  follows:  Fix  in 
methyl  alcohol  one  minute;  wash  in  order  to  remove  alcohol;  immerse  in  old 
saturated  solution  of  alcohol  soluble  eosin  one  to  three  minutes  (ninety-five  per 
cent  alcohol) ;  wash  two  or  three  seconds  in  order  to  remove  excess  of  eosin; 
immerse  in  free  solution  of  Unna's  alkaline-methylene  blue  five  to  fifteen  sec- 
onds; wash  in  water;  decolorize  in  ninety-five  per  cent  alcohol,  and  follow 
with  absolute  alcohol,  xylol,  and  balsam,  or  blot  and  dry  in  the  air.  The  entire 
process  requires  less  than  five  minutes. 

Tiie  essential  part  of  the  method  is  that  the  alcoholic  solution  of  eosin  must 
be  old, 

THE  PARATHYROID  GLANDS 

Although  the  presence  of  the  parathyroid  glands  was  known  to  pathologists 
(Virchow  in  1SG3  and  Kemak  in  1855)  they  were  first  described  accurately  by 
Sandstroni  in  18S().  They  were  regarded  by  him  as  portions  of  embryonic 
thyroid  tissue.  Tliey  were  rediscovered  by  Gley  in  1891.  He,  like  Sandstroin, 
discovered  but  two  of  these  bodies — namely,  the  lower  ones.  Gley  discovered 
in  part  the  importance  of  the  parathyroids  for  the  organism,  and  by  experi- 
mentation showed  tliat  in  animals,  if  he  removed  the  external  parathyroids, 
together  witli  the  tliyroid,  the  animals  suffered  from  tetany.  If,  on  the  other 
hand,  tlie  parathyroids  were  permitted  to  remain  tetany  did  not  follow.  Since 
that  time  a  large  number  of  investigators  have  busied  themselves  with  the 
pliysiological  fuucticms  and  pathology  of  the  parathyroids.  In  America  a 
large  amount  of  tliis  work  has  been  done  by  W.  G.  MacCallum  in  Baltimore, 
at  present  at  tlie  hea<l  oi  the  Pathological  Department  in  the  College  of  Phy- 
sicians and  Surgeons  of  tlie  Columbia  University.  Much  work  and  a  number 
of  interesting  (►hservatious  liave  also  been  made  on  the  parathyroids  by  W.  S. 
llalsted,  of  Baltimore.  Tlie  results  of  their  investigations  together  with  refer- 
ences to  tlie  literature  of  tli(»  subject  may  be  found  in  Johns  Hopkins  Hospital 
BuUcfiri  (1005,  xvi,  87),  also  Johns  Hopkins  nos])ital  Bulletin  (1908)  and 
British  Medical  Jounuil  flOOl),  ii,  page  1282).  For  the  report  of  a  ease  and 
a  bibliograpliy,  see  ''  Tetany  Parathyr(H)priva,"  by  Eugene  H.  Pool  (Annah  of 
Surgery,  October,  1907,  page  507).    For  the  description  of  a  case  in  the  bumw 
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being  of  the  symptoms  of  incomplete  extirpation  or  of  temporary  interference 
with  function  of  the  parathyroids,  see  Halsted  {American  Journal  of  the  Medi- 
cal Sciences^  July,  1907).  The  following  data  in  regard  to  the  anatomy  of  the 
parathyroids  is  quoted  from  W.  G.  MacCallum  {British  Medical  Journal, 
1906,  ii,  1282). 

There  are  usually  four  parathyroid  bodies  in  man  as  well  as  in  the  lower 
animals.  MacCallum  states  that  in  obese  perscms,  or  in  those  who  have  suf- 
fered from  wasting  diseases,  the  parathyroids  may  be  hard  to  find,  but  when 
once  found  they  are  easily  recognized,  and  that  they  may  be  distinguished 
from  accessory  thyroids,  lymph  nodes,  and  other  structures.  The  average  size 
of  the  parathyroids  is  from  6  to  8  by  3  by  1  to  2  mm.  In  some  cases  the  bodies 
are  as  large  as  1  cm.  by  4  to  5  mm.,  in  other  cases  they  are  much  smaller.  In 
shape  they  are  flattened,  usually  elliptical  or  tongue-shaped,  and  quite  soft. 
Their  soft,  flabby  consistence  aids  in  distinguishing  them  from  bits  of  thyroid 
tissue,  which  are  notably  more  firm  and  elastic,  or  from  lymph  nodes,  also 
more  firm. 

Their  surface  is  smooth  and  glistening  and  except  for  the  red  lines  of  minute 
vessels  it  is  homogeneous  in  appearance,  differing  in  that  respect  from  tlie  grayish 
pink  or  red  lymph  nodes,  in  the  surface  of  which  the  gray  lymph  cords  can  gen- 
erally be  made  out.  They  are  of  a  clear  liglit-brown  color,  though  they  may  he 
pale  in  anemic  subjects  and  in  obesity.    When  congested  they  appear  brownish-red. 

Their  bright-browTi  color,  together  with  their  softness,  are  the  characters 
which  render  them  easily  recognizable. 

Situation. — ^The  parathyroids  lie  along  the  posterior  inner  edges  of  the 
lateral  lobes  of  the  thyroid,  as  a  rule,  though  variations  are  numerous.  Mac- 
Callum says: 

It  is  often  quite  difficult  or  impossible  to  find  both  of  them  on  eacli  side;  one 
or  more  may  lie  on  the  lateral  aspect  of  the  thyroid  or  even  on  the  part  of  the 
trachea  below  the  thyroid  as  far  as  the  bifurcation. 

The  glands  bear  no  definite  anatomical  relation  to  the  recurrent  laryngeal 
nerves.  MacCallum  describes  the  parathyroids  in  man  as  occurring  in  two 
pairs,  as  a  rule,  an  upper  and  lower.    He  says : 

In  most  instances  the  lower  and  larger  glands  lie  near  the  posterior  edges  of 
the  thyroid  lobes  in  the  loose  tissue  which  fills  the  notches  just  above  the  rounded 
lower  lobules,  and  on  the  branches  of  the  inferior  thyroid  arteries  which  enter  the 
thyroid  at  those  points.  In  most  cases  the  upper  glands  lie  against  the  esophagus, 
at  the  points  where  the  superior  thyroid  arteries  fade  away  along  the  posterior 
edges  of  the  thyroid  lobes. 

In  dogs  the  glands  may  be  embedded  in  the  thyroid  itself.  MacCallum  did 
not  find  that  such  was  the  case  in  human  IxMngs.  Accessory  thyroid  glands  are 
frequent  io  ammals.    They  may  also  occur  in  man. 
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The  parathyroids  are  believed  to  be  derived  from  the  epithelium  lining 
the  third  and  fourth  branchial  clefts.  In  structure  the  parathyroids  belong 
to  the  group  of  ductless  glands.  They  are  surrounded  by  a  thin  fibrous  capsule 
which  sends  delicate  septa  into  the  interior.  The  glandular  substance  is  made 
up  of  epithelial  cells  containing  large  nuclei  embedded  in  a  rich  capillary 
network.  Minute  cystlike  cavities  have  been  observed  in  the  glands,  contain- 
ing a  form  of  colloid  material.  Chemically,  the  blands  are  found  to  contain 
glycogen.  The  most  important  surgical  interest  attaching  to  the  parathyroid 
bodies  is  that  their  operative  removal  during  thyroidectomy  is  foUoived  by 
tetany. 

Eemoval. — It  has  long  been  known  that  in  man  and  the  lower  animals  the 
complete  removal  of  the  thyroid  gland  was  followed  in  certain  cases  by  convul- 
sive seizures,  characterized  by  generalized  convulsions,  together  with  spasmodic 
contractions  of  groups  of  muscles,  notably  in  the  upper  extremity,  the  con- 
traction of  the  muscles  of  the  hand  and  forearm,  producing  the  position  known 
as  *^  accoiiclieur's  hand,"  a  rapid  and  labored  respiration,  salivation,  and  death, 
sometimes  in  a  few  hours,  sometimes  after  a  period  of  several  days,  preceded 
by  stupor  and  coma.  There  is  not,  as  a  rule,  a  marked  elevation  of  tempera- 
ture, nor  is  the  pulse-rate  notably  accelerated.  The  symptoms  may  follow  in 
from  two  to  five  days  after  the  operation.  In  other  cases,  for  reasons  not 
entirely  clear,  such  symptoms  may  be  postponed  for  several  months.  At  the 
present  time  it  is  certain  that  this  peculiar  train  of  symptoms  depends  not 
upon  the  total  removal  of  the  thyroid,  but  upon  the  fact  that  the  parathyroids 
are  removed  or  seriously  injured  at  the  same  time.  For  this  reason,  at  pres- 
ent, when  a  large  part  of  the  thyroid  is  to  be  removed,  preservation  of  the 
posterior  ))art  of  the  capsule  is  carefully  practiced,  so  that  the  parathyroids 
may  he  avoided.  In  certain  cases  incomplete  extirpation  of  the  parathyroids, 
or  temporary  interference  with  their  function  as  the  result  of  impairment  of 
circulation  or  mechanical  injury  during  operation,  may  be  followed  by  a 
milder  form  of  tetany,  which  has  been  designated  by  Halsted  "  subtetanic 
hypoj)aratliyreosis."  A  case  of  this  kind  is  described  by  Halsted  in  the 
American  Journal  of  the  Medical  Sciences,  July,  1907. 

It  is  somewhat  difficult  to  account  for  those  forms  of  tetany  which  occur  in 
gastric  dilatation,  etc.,  as  described  in  Vol.  IT,  on  the  supposition  that  this  form 
of  the  disease  is  also  due  to  disturbances  of  the  parathyroid  glands.  MacCalhim, 
from  liis  experiments  upon  animals,  concludes  that  in  animals  deprived  of  their 
parathyroids  a  ])oison  exists  in  the  blood  which  combines  with  certain  cells  in 
the  central  nervous  system,  and  that  it  is  one  of  the  functions  of  the  para- 
thyroid Inlands  to  destroy  or  render  innocuous  this  poison.  This  conclusion 
might  explain  the  occurrence  of  certain  cases  of  irastric  tetany  if  we  conclude 
that  in  these  the  paratliyroids  were  inactive  or  unequal  to  their  task.  Indeed, 
certain  facts  would  seem  to  indicate  that  this  is  the  true  explanation.  Thus, 
MacC^allum  fonnd  at  auto])sy  in  a  case  of  gastric  tetany  an  increased  number 
of  eosinophile  cells  and  evidences  of  beginning  proliferation  in  the  principal 
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vv\h  u{  the  parathyroids,  and  lie  regnrdeJ  these  eliuii^ei^  us  evidences  of  hy|*er- 
plasia  following  funcfional  insiiffieiency  of  the  paratbyroids. 

Other  okserver.^,  hriwever,  have  f«nnHl  the  parathyroids  imchanged  in  cases 
of  gastric  tetany.  Pregnancy  and  na^nstriiatioii  ap|>car  to  predis]KiS4^  to  tetany 
in  winoen,  llctiiorrliages  into  the  parathyroids  luive  l)een  observed  in  certain 
casej*  of  infantile  tetany. 

Effect  on  the  Calciam  Metabolism. — T1ie  observations  of  MaeOalluni  and 
Voegiliii  srein  to  ,shuw  that  \hv  jyarathyroids  exercise  some  sort  of  control  ovi*r 
the  calcitnn  nietabolisra.  It  has  hccii  noted  that  animals  fed  on  milk  coo  lain- 
ing  a  large  amonnt  of  calcium  do  not  develo]i  tx^tany  so  rcmlily  us  uthers^  and 
that  the  symptoms  of  tetany  in  dog^  can  be  cansed  to  disap|iear  at  once  by  the 
injection  of  a  solution  of  a  calcium  salt  into  t!a^  jugular  vein.  The  effects  of 
the  injection  last  for  a  day  or  more,  when  the  symptoms  return,  but  can  again 
be  caused  to  disappear  by  another  injection.  It  lias  also  In-cn  observed  tliat 
in  cases  of  tetany  there  is  an  increased  amount  of  calcium  in  the  urine,  whereas 
the  amount  of  calcium  in  the  blood  is  diminished.  In  regard  to  the  trealuient 
of  p'»sto|K*rutive  tetany  due  to  reinoval  or  destruction  of  the  parathyroids,  it 
is  to  ]ie  obst^rvcd  that  as  yet  no  satisfactory  treatment  has  \mm  devised.  The 
gyuiptoms  may  bo  ameliorated  by  feeding  the  animal^  or  the  indiviilnal,  upon 
beef  parathyroids*  as  deiufmstraled  Itv  llalsted.  and,  as  stated,  by  injection  iuto 
the  venous  circuhitJ*»n  of  cah*iuoi  salts,  but  these  rueasures  are  only  tem- 
porary and  in  bad  cases  do  not  save  life.  Avoidance,  therefore,  of  injuring 
the  parathyroids  when  operatiug  niM»n  the  thyroid  glantl  is  very  iiujMjrtaut, 
llalsted  has  shown  that  the  jjaratbyroids  niay  be  transphinted  successfully,  and, 
if  during  an  ojH^ralion  it  is  discovered  that  one  of  the  parathyroids  has  bt^en 
remove*!,  it  shonld  l>e  transplanted  at  onc*t*  either  into  the  thyroid  or  into  the 
subperitoneal  tissue  of  the  anterior  ahflotuinal  wall,  or  into  the  spleen.  (See 
W.  S.  llalsted,  Anu'rlean  Jtfttrnal  of  J/-v/o'(j/  Srienccs^  vol,  cxxxiv,  Ko.  1, 
July,  1007*)  Von  Eiselsl>erg  grafteil  the  parathyroid  into  the  rectus  muscle 
in  a  |x>stoj>erativT*  case  of  tetany  with  suni-t^ss.  InjfH-f i(*iis  of  parathyroid 
emulsion  were  uunle  by  Branbani  in  a  case  of  accidi^ntal  removal  nf  on<_'  or 
more  of  the  parathyroids.  In  this  case,  however,  souu*  of  the  parathyroid  tissue 
reniaiued  and  n*su!or«i  its  fuucti^m. 

Eelfttion  to  Convulsive  Conditions. — A  nuudjcr  of  i»ther  convulsive  conditions 
have  been  thought  to  lK*ar  some  relation  to  the  parathyroids.  Among  them 
may  l»e  n»entirrned  epilepsy  and  paralysis  agitans,  t^dampsia  and  mymdonus, 
and  it  has  bei^n  supjiosrd  tliat  inirafhynaM  disease  njight  Imhit  a  causative  rela- 
tion to  ostiMimalaria  !»ud  rurliitis.  The  function  of  tliL-  kidneys  also  lias  Iteen 
thought  to  bear  some  rrlation  to  tin*  parathyroids^ 

Tumors  of  the  parathyroids  have  Iwvn  ohsi^rved  in  a  nnrulier  of  cases, 
the  tumor  Iw^ing  in  the  nature  of  adeutiiiia,  soniftimes  of  consideralde  size. 
Tuberculosis  rif  fhe  parathyroids,  cystic  and  fatty  degeneration,  and  colloid 
degeneration  have  alsu  been  described. 
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RECENT  IMPROVEMENTS  IN  X-RAY  APPARATUS  AND  X-RAY 

TECHNIC 

The  improvements  in  X-ray  apparatus  and  X-ray  tecbnic  during  recent  years 
have  been  in  the  direction  of  the  production  of  coils,  and  static  machines  capable 
of  (leliverin<if  a  larger  amount  of  electrical  energy  through  the  tube  in  a  given 
time;  <»f  tul)ea  of  larger  size  permitting  the  continuous  use  of  a  large  amount 
of  energy  for  a  longer  period ;  of  devices  for  the  protection  of  X-ray  patients 
and  oj)erators  against  burns;  and  of  mechanical  devices,  some  of  them  auto- 
matic, whereby  the  amount  of  electrical  energy  both  in  the  primary  and  second- 
ary circuits  can  be  accurately  controlled  and  measured;  of  mechanical  devices 
for  the  more  perfect  production  of  stereoscopic  pictures,  and  of  apparatus  for 
the  viewing  of  stereoscopic  pictures;  and,  lastly,  of  transformers  constructed 
in  such  a  manner  that  either  the  direct  or  the  alternating  current  may  be  used 
as  a  ])riinary  source  of  energy,  and  that  in  either  case  the  impulses  pass  in 
but  one  direction,  and  that,  further,  the  current  is  rhythmically  and  rapidly 
interrupted,  so  that  no  other  interrupter  is  required. 

In  regard  to  X-ray  coils,  it  may  be  said  that  the  improvements  consist  in 
changes  in  the  winding  of  the  primary  coil  and  in  the  manufacture  of  the 
core,  such  that  a  secondary  discharge  of  increased  amperage  is  delivered  by 
the  secondary.  This  increase  in  the  quantity  of  the  secondary  discharge  excites 
the  X-ray  tube  to  give  off  a  larger  quantity  of  rays  in  a  given  time  and  permits 
the  times  of  exposure  to  be  greatly  diminished  in  length.  Thus,  .at  present, 
X-ray  pictures  of  the  head  may  be  taken  in  from  ten  to  fifteen  seconds,  pictures 
of  the  kidney  region  in  five  seconds,  pictures  of  the  thorax  may  be  taken, 
such  that  the  heart  and  the  diaphragm  give  a  fairly  sharp  outline  upon  the 
photogrn])lnc  plate,  and  pictures  of  the  thinner  parts  of  the  body  require  a 
second  or  a  fraction  thereof.  These  very  short  exposures  produce  X-ray  nega- 
tives of  great  sharpness  and  wealth  of  detail.  Xot  only  the  bones,  but 
also  in  many  instances  the  thicker  soft  parts  can  be  more  or  less  clearly 
portrayed,  especially  if  stereoscopic  pictures  are  made.  The  most  modem 
static  macliinos  are  made  with  very  numerous  plates  of  large  size,  and  these 
machines  deliver  a  quantity  of  energy  which  compares  very  favorably  with 
the  b(»st  coils. 

In  regard  to  tubes,  the  tubes  are  made  much  larger  than  formerly,  and 
the  increase  in  size  permits  the  discharge  of  a  large  amount  of  current  for  a 
considerable  number  of  seconds  without  undue  heating  effect.  The  most 
practical  and  efficient  cooling  device  appears  to  be  the  use  of  a  metal  backing 
attached  to  the  anticathode,  the  device,  namely,  used  in  the  Gundelach  tuhe. 
Cop})er  appears  to  be  an  efficient  metal  for  this  apparatus,  since  it  is  an 
excellent  conductor  of  heat.  For  the  pur|)ose  of  regulating  the  vacuum  in 
the  tube,  the  method  of  reduction  used  in  the  Oundelach  tube,  as  described  in 
Vol.  T,  is  as  (efficient  as  any.  The  device  formerly  used  in  the  queen  tube, 
also  described  in  Vol.  T,  or  some  modification  thereof,  is  also  used  in  certain 
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tubes.  Tile  best  Uil>ca  made  in  America  to-day  apjw-'ur  to  be  tliu.sf  in  wliieb 
them  two  devices  of  air  cooling  through  a  large  8urfnco  of  melal  atid  of  the 
reg'ulation  of  the  vaeuum  bv  geeombiry  adjustobh*  ,^[iark-git|t  is  used.  The 
deviee  used  to  prevent  tlie  oecnrreuee  uf  t!ic  seeoudary  discharge  iu  the  wrong 
direetion  through  the  tulx^  are  multiple  spark-gaps  in  series  and  in  parallel. 
They  are  more  or  less  efficient. 

Of  interrupters  it  may  lie  said  that  the  Wehnelt  intcrriijiter  is  still  in  crmi- 
mon  ni*t%  and  tliat  tlie  Caldwell  iiiternipter  has  been  devel<j[Hd  by  l>r.  Caldwell 
into  a  more  effieient  device,  l^arger  quantities  of  ekn^trieal  energy  may  bo 
passed  through  the  |)rimary  iiy  increasing  the  niindK'r  of  holes  in  the  jiorcelain 
jar.     (See  VoL  I,  the  X-rays  in  Surgieal  I>i agnosia.) 

An  effieient  device  is  the  use  of  a  transformer  in  the  primary  circuit,  snch 
that,  as  stated,  the  waves  all  ix-ciir  in  the  same  direetion.  With  this  apparatus 
either  the  direct  or  the  indirect  current  may  be  nsinl,  and  by  the  nsc  of  step-np 
transformers  the  primary  current  may  be  raise<l  to  a  very  high  voltage  lUileeil, 

The  e«*iupression  diaphragm  is  used  by  a  certain  prop+^irtiim  of  X-ray  oper- 
ators, and  by  others  its  use  is  omitted.  A  comparison  of  the  pictures  taken 
with  and  without  the  compression  diaphragm  has  not  convinced  me  that  its 
use  is  of  very  great  advantage,  except  to  keep  the  part  *jiiiet. 

For  the  greater  safety  of  the  X-ray  ojjerator  and  his  patients,  it  is  now^ 
customary  to  inrlnsc  the  tube  itself  and  even  the  coil  in  metal  or  metaldi^.ed 
boxes.  At  one  side  of  the  tidw^  a  window  is  left,  through  Avliich  the  X-rays 
emerge.  Devices  have  also  lieen  n^eil  whereby  the  anticathode  is  surnnnided 
by  metal  or  glass  within  the  tul>e  itself,  leaving  only  a  small  window  f*ir  tlie 
emergence  of  the  rays.  Still,  with  all  tlicse  devices.  X-ray  Imrns  occasionally 
occur,  and  the  hands  of  X-ray  operators,  unless  they  are  extraordinarily  careful, 
are  likely  to  become  t!ie  seat  of  a  chronic  dermatitis  of  a  threatening  character, 
as  already  descrilw^d. 

The  use  of  the  X-rays  has  during  the  past  few  years  come  to  be  more  nml 
more  in  ttje  hands  of  sjxH'ialists.  As  the  npparatns  has  IwH^n  intproved,  s<y  has 
its  cofct  l:»e<*n  greatly  inereaseib  and,  moreovt/r,  for  the  production  of  good  X-ray 
pictures  a  large  amount  of  practice  and  skill  are  necessary.  The  average  sur- 
geon no  longer  attempts  to  take  X-ray  pictures  himself. 

A  deviee  sometimes  very  tiseful  in  tracing  the  course  of  the  ureters,  and 
notably  in  cases  where  the  ureter  or  its  pelvis  is  dilated,  and  for  the  demon- 
stration of  these  conditions  by  means  of  the  X-rays,  is  io  inject  the  ureter 
through  a  nreteral  catheter  with  a  strong  solution  of  argi/rol.  An  X-ray  pic- 
ture is  then  taken  with  tlie  solution  in  siht,  and  the  outlines  of  tlie  ureter  and 
pelvis  are  clearly  shown  in  the  X-ray  picture.  The  deviee  is  a  very  successful 
one.  By  feeding  patients  a  (juautity  of  bismuth  mixtMl  witli  starchy  food,  rice, 
potatoes,  etc.,  it  is  possible  to  take  X-ray  pictures  showing  the  outlines  of  the 
Btomach,  the  presence  of  pyloric  narrowing,  hour-glass  stomach,  etc.  Enemata 
containing  bismuth  allow  the  outline  of  the  colon,  the  presence  of  strictures, 
etc,  to  be  demonstratLMl. 
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A  large  number  of  iiiechanieal  iiiiprovenients  have  been  made  in  the  X-ray 
apparatus  itself  and  in  the  accessory  apparatus — ^namely,  in  X-ray  tables,  in 
devices  for  the  production  of  stereoscopic  X-ray  pictures  and  also  in  meth- 
ods of  viewing  the  same.  The  devices  relating  to  tables  are  mechanical  ar- 
rangements, such  that  the  patient  may  be  supported  quietly  in  comfortable 
positions ;  and,  further,  devices  which  permit  tilting  of  the  table  and  of  the  part 
w^hich  it  supports  with  reference  to  the  plane  of  the  anticathode,  and  conse- 
quently to  the  line  of  direction  of  the  rays.  This  oblique  illumination  is  useful, 
and  even  essential,  when  taking  pictures  of  certain  parts  of  the  body,  as  has 
already  been  described  in  Vol.  I. 

A  very  convenient  device  for  taking  pictures  has  been  developed  by  Dr. 
Caldwell,  of  this  city.  The  X-ray  tube  inclosed  in  a  metal  box  is  attached 
to  a  framework,  and  in  taking  pictures  the  tube  itself  is  placed  beneath  the 
table.  Above  the  table  and  attached  to  the  same  framework  is  a  shelf  having 
a  celluloid  bottom,  or  some  other  material  pervious  to  the  rays.  This  shelf 
is  placed  over  the  part  to  be  pictured.  Upon  it  is  laid  the  X-ray  plate  inclosed 
in  its  envelopes,  and  above  that  is  a  fluorescent  screen.  The  distance  of  the 
tube  from  the  plate  is  readily  adjustable,  and  can  be  read  off  from  a  suitable 
indicator.  The  tulx?  and  plate  can  be  rotated  to  any  possible  angle,  or  turned 
over  completely,  so  that  the  tube  is  on  top  and  the  plate  beneath  the  patient 
In  addition  there  is  a  device  whereby  stereoscopic  pictures  may  be  taken,  half 
the  plate  being  covered  during  the  exposure  by  a  metal  plate,  and  by  a  clever 
mechanical  device,  at  the  end  of  the  exposure,  the  other  half  of  the  plate  is  un- 
covered, the  tube  is  moved  in  an  arc,  the  center  of  its  circle  being  at  the  center 
of  the  plate,  a  suitable  distance,  and  a  second  exposure  is  made.  These  me- 
chanical devices  are  so  cleverly  arranged  that  once  the  apparatus  is  set  in 
motion  the  entire  process  proceeds  mechanically  and  automatically,  including 
a  prearranged  time  of  exposure. 

For  viewing  X-ray  pictures,  either  stereoscopic  or  other.  Dr.  Caldwell  has 
constructed  a  very  ing(»nious  cabinet.  The  interior  of  the  cabinet  has  as  a 
back  wall  a  dead  white  surface;  numerous  electric  lights  are  arranged  so 
that  while  no  direct  rays  are  visible  from  the  front  of  the  cabinet,  the  dead 
white  surface  at  its  back  is  intensely  illuminated.  This  illumination  may  he 
varied  in  intensity,  and  even  in  direction  to  some  extent  by  vSwitching  nn 
suitably  arranged  series  of  banks  of  incandescent  lights.  The  X-ray  plates 
to  be  inspected  are  placed  at  the  front  of  the  cabinet,  and  movable  horizontal 
and  vertical  curtains  are  adjusted  in  such  a  manner  that  all  light  is  cut  off 
except  such  as  comes  through  the  plates.  The  device  exceeds  in  efficiency  any 
other  within  my  knowledge  for  the  inspection  of  X-ray  negatives.  The  reflec- 
tion from  the  back  of  the  cabinet  is  diffuse  and  brings  out  the  details  of  the 
negatives  with  sprout  clearness.  Tn  case  the  negatives  are  stereoscopic,  they  are 
placed  side  by  side  in  front  of  the  cabinet  and  viewed  by  a  small  hand  stereo- 
scope. This  stereoscope,  a  modification  of  one  of  Wheatstone's  devices,  con- 
sists of  two  right-angled  glass  prisms  held  in  a  suitable*  frame.     The  prisms 
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are  adjustable  for  the  pupillary  distance  of  tlie  examiner,  and  are  capable  also 
of  a  rotatii^n  iipfin  a  vertical  axis.  The  light  from  each  X-ray  negative 
strikes  its  prism  in  sueli  a  niaiiiier  that  it  is  refracted  toward  the  oiiti^ide  sur- 
face of  the  iiristn,  wheiu-e  it  is  tnhdly  retleeted  to  I  he  surface,  which  is  opposite 
to  the  eye  of  the  observi*r.  The  liirlit  rays  from  the  prisms  emerge  to  the  eyes 
practieallv  parallel.  The  iirTan:^einent  is  sm4i  that  the  double  inuii^e,  always 
evidi'Ut  wlien  rlie  WheatsUme  stereoseopo  consists  of  glass  mirrors,  is  avoided; 
there  reaebr^  the  eye  only  one  set  of  light  rays.  The  images  of  the  two  plates 
are  combined  liy  the  brain  so  that  a  steref>Be(*pic  picture  results.  The  apparatus 
is,  of  conrsi>,  far  less  cumbersome  than  an  ordinary  Wlieatstone  stereoscojie. 
Whether  the  optical  results  are  better  or  worse,  1  am  not  jjrepared  to  say. 
They  are  certainly  satisfactory. 

The  ex)H'nse  *»f  tliest*  very  elab^iratc  forms  of  X-ray  apparatus  is  so  grent 
as  to  \n^  prnliihittiry  exce|»t  fur  a  sjufialSst  ^r  in  a  large  huspitiil,  mul  while 
exceedingly  c^HUvenient*  gtwKl  results  may  \n*  obtained  with  apparatus  of  less 
eliiLorate  c(instru<"ti«ni. 


THE  TECHMC  OF  THE  MICROSCOPIC  EXAMINATION  FOR  THE 
DETECTION   OF   THE   SPIROCH^TA   PALLIDA   OF   SYPHILIS 

Since  the  chajiter  *m  Syj>hilis  in  VoL  I  was  written,  a  sim^der  and  better 
method  has  been  devised  for  the  iilentitication  of  the  spiral  organism  belie%*ed 
to  \w*  tlic  cause  of  syjibilis.  The  sjiirrK^lni'ta  has  lieen  cultivated  in  artificial 
media,  und  its  <M'<nirr4'Uee  is  so  constant  in  ihc  vari<*us  lesions  uf  syplulis  nut 
only  in  llu*  diseharges  from  ila*  jirimary  sore  and  in  secondary  h^siuus,  but  also 
in  smaller  numbers  in  the  tertiary  lesions  uf  tlie  disease  that  it  seems  at  least 
higldy  probablr'  that  the  cause  of  syphilis  has  finally  bi*en  discovered. 

The  niPthiKl  nuw  in  use  for  examining  the  organism  in  the  most  satisfactory 
manner  is  knuwn  as  the  dnrk'ticld  illumination  methotL  Altliuiigh  discovered 
in  1.^*17  l»y  the  Rev.  J.  R.  Iweaile  in  England,  t\m]  used  more  or  less  extensively 
by  microsc»opists  ever  since^  the  great  value  of  this  means  of  illumination  for 
the  detec*ti*)n  of  feebly  refractive  budies  of  small  size  under  the  microscope 
has  only  nn-ently  been  a}>|U"eciated.  Tlie  principle  is  much  llie  siime  as  that 
which  rentiers  visible  tin-  iiH*uute  particles  of  dnst  in  the  air  against  a  tlark 
liaekgronnd  when  ilhuiiinateil  by  a  ray  of  sunlight. 

The  eondcnser  use*]  fur  this  met  hud  of  ilhiminiition  fliffers  from  the  Abln* 
condenser  in  that  the  objeet  to  Ix*  examined  is  illnmiuiitcd  by  indirect  reflected 
rays*  which  are  admitted  round  a  central  diapliragm  iiud  <'ast  npon  the  object 
to  be  examined.  The  dia|>hragm  serves  as  the  dark  background,  in  front  of 
which  the  illuminated  matter  nnder  examination  is  |)erceived  w^ith  great  clear- 
ness. The  condens<»r  is  prfx^nralde  from  mannfnctnrers  of  microscojies,  and 
may  be  attaclied  tv  any  microscopic  stage.  A  very  powerfnl  source  of  light 
is  necessary,  sucdi  as  a  Welsbaeli  l^os  lamji  furnishing  a  candle  pf>wer  of  from 
100  to  125,  or  a  direct  current  incandescent  lamp  (Xernst)  giving  from  150 
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to  160  candle  power.  The  technic  of  the  examination  is  as  follows:  A  portion 
of  it  is  quoted  from  an  article  by  Willard  J.  Stone,  in  the  Journal  of  ihe 
American  Medical  AssociaiioHy  March  20,  1900,  page  960,  et  seq.  If  the  secre- 
tion from  a  primary  sore  is  to  be  examined,  its  surface  may  be  cleansed  with  a 
pledget  of  cotton,  and  a  little  of  the  serous  discharge  which  escapes  as  a  result 
of  the  irritation  is  caught  upon  a  platinum  wire  loop  or  with  a  small  curette. 
Upon  a  microscojx*  slide  a  drop  of  normal  warm  salt  solution  is  placed. 

The  secretion  obtained  by  curette  or  wire  is  mixed  with  the  drop  and  a  clean 
cover-glass  inverted  over  it.  Or  one  of  the  enlarged  inguinal  glands  is  seized 
between  the  fingers  and  its  center  punctured  with  a  hypodermic  syringe,  through 
which  a  drop  or  two  of  gland  juice  is  aspirated.  A  smear  is  prepared  in  much  the 
same  way  from  a  mucous  patch,  bulla  or  condyloma  latum.  A  drop  of  cedar  oil 
is  interposed  between  slide  and  condenser,  not  between  cover-glass  and  lens.  The 
No.  7  Jjcitz  dry  objective  with  No.  3  ocular,  or,  as  I  have  found  best  in  my  work, 
tlie  No.  8  or  No.  12  compensating  ocular  is  used.  The  No.  7  objective  with  com- 
pensating ocular  Xo.  12  or  Xo.  18,  while  re<puring  more  intense  illumination, 
gives  better  results,  since  the  size  of  the  organism  is  at  least  doubled,  i.  e.,  a  mag- 
nification equal  to  a  combination  of  ^  oil  immersion  and  No.  3  ocular.  If  the 
oil  inmiersion  -^V  is  to  l>e  used  with  the  dark  field  condenser  the  lens  should  be 
returned  to  the  manufacturer  to  l>e  fitted  with  a  diaphragm  which  has  been  found 
necessary  for  this  work. 

The  SpirocluTtes  if  present  are  seen  as  illuminated  spiral-like  organisms  moving 
in  wavelike  motion  across  .the  field.  In  some  preparations  they  are  very  abundant, 
while  in  others  some  search  is  necessary  to  find  them.  A  little  practice  will  serve 
in  differentiating  the  pale  spirocluete  from  other  organisms  present  in  the  specimen. 
In  mouth  lesions,  tonsillar  plaques  and  tongue  fissures  one  must  differentiate  it 
from  the  Spirocha^ta  buccalis  and  SpiroclhTta  dentium.  In  fresh  smears  kept  warm 
by  allowing  a  little  warm  salt  solution  to  flow  under  the  edge  of  the  cover-glass 
from  time  to  time,  the  motility  of  all  these  forms  can  be  preserved  for  an  hour  or 
two.  As  a  rule,  however,  the  Spirochaeta  pallida  loses  its  power  of  locomotion 
sooner  than  the  others. 

In  a  fresh  specimen  the  organism  is  active,  the  spiral  windings  very  thin  and 
sharp,  well  differentiated  and  regular.  The  flagellum  at  the  end  of  the  Spirochaeta 
pallida  is  very  thin  in  proportion  to  the  thickness  of  the  body,  while  the  end  of 
the  body  is  thicker  than  in  most  of  the  other  forms.  The  flagellum  is  also  longer, 
as  a  rule,  than  in  other  forms.  The  characteristic  spiral  movement  of  the  Spiro- 
clueta  pallida  is  forward  and  backward,  and  when  it  attaches  itself  to  a  leucocyte  it 
remains  quiet  often  for  a  considerable  time,  even  in  fresh  preparations.  Hoffmann 
has  stated  that  the  other  forms  attach  themselves  less  often  to  cells  present  in  the 
smears.  At  times  the  Spirochseta  pallida  has  a  distinct  sideways  pendulum  move- 
ment. It  is  more  feel)ly  refractive  than  the  other  forms  commonly  found  and  the 
windings  or  s])irals  are  more  acutely  ])ent.  The  other  spirochaetes  encountered  most 
commonly  are  Spirodueta  halanitidis  and  Spirocha»ta  refringens. 

Stone  j)oints  out,  that  if  pains  are  taken  to  cleanse  the  lesion  with  a  pledget 
of  cotton  wound  on  an  applicator  before  obtaining  the  material  on  a  sterile 
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wire,  and  especially  if  the  lesion  is  irritated  with  the  wire  after  such  cleansing 
so  as  to  secure  an  exudation  of  *^  irritation  serum  "  from  the  deeper  layers  of 
tissue,  the  commoner  forms  of  spirocha»tes  are  less  seldom  observed.  For  the 
differences  in  characters  of  other  forms  of  spirochates,  see  Vol.  I,  Syphilis. 

In  the  diagnosis  of  early  syphilitic  lesions,  it  is  to  be  remembered  that  a 
positive  finding  is  more  valuable  than  a  negative  one.  It  seems  probable 
that,  inasmuch  as  the  primary  seat  of  infection  is  the  area  in  which  the  spiro- 
cha^tes  develop  during  the  earlier  weeks  of  the  disease  in  largest  number,  that 
very  early  excision  of  the  initial  bsion  may  have  some  effect  in  limiting  the 
numlM>r  of  microorganisms  early  entering  the  blood.  A  positive  diagnosis 
having  l)een  made,  we  are,  it  is  now  believed,  justified  in  bringing  the  pa- 
tients under  the  influence  of  mercury  at  once.  It  may,  however,  be  here  reit- 
erated that  considerable  experience  is  necessary  in  order  that  the  opinion  of  the 
observer  as  to  the  presence  or  absence  of  the  Spirochata  pallida  may  l)e  valuable. 

The  primary  lesion  of  syphilis  requires,  as  stated  in  Vol.  I,  on  the  average 
twenty-one  days  for  its  development.  Recent  investigations,  however,  show 
that  during  this  jieriod  the  microcirganisms  are  already  being  diffused  through- 
out the  entire  body.  Xevertheless,  experience  sliows  that  if  active  treatment  is 
cH»nimenced  scKm  after  the  appearance  of  the  initial  l(»si(m,  upon  the  finding  of 
the  spirochata,  the  more  serious  subsequent  lesions  of  the  disease  are  frecjuently 
avoided. 

ACUTE  RHEXJMATIC  FEVER 

The  most  recent  investigations  in  regard  to  the  nature  and  causation  of 
acute  rheumatic  fever — i.  e.,  acute  polyarticular  rheumatism  and  its  compli- 
cations, indicate  that  the  disease  is  a  septicemia  with,  in  many  instances,  mul- 
tiple l(x*alizations  in  the  joints.  This  conclusion  is,  of  course,  not  new,  but  at 
present  it  seems  to  rest  upon  a  sound  basis  of  pathological  observation  and 
exjK*rience. 

The  microiJrganism  causing  the  disease  is  a  streptococcus^  indistinguishable 
by  any  means  from  the  streptococci  causing  erysipelas,  abscess,  phleguionous 
inflanmiations,  etc. 

The  most  common  portal  of  entry  is  the  tonsil,  though  the  organism  may 
also  l)e  invaded  from  the  intestine.  For  further  details,  see  "  The  Pathology 
of  Acute  Rheumatic  Fever,"  J.  C  Meakins,  Medical  and  Surrjical  Report  of 
(he  Presbyterian  Hospital  in  the  City  of  New  York,  11)08,  page  151)  et  seq. 

EXOPHTHALMIC  GOITER  AND  HYPERTHYROIDISM 

A  few  additional  data  are  here  given  concerning  the  pathology,  symptoms, 
and  diagnosis  of  exophthalmic  goiter.  One  of  the  most  important  facts  for  the 
surgeon  to  bear  in  mind  is  that  other  forms  of  thyroid  enlargement,  whether 
cystic  or  other,  may  be  associated  on  the  one  hand  with  exophthalmic  goiter,  or 
on  the  other  with  hypothyroidism,  and  in  undertaking  operations  for  enlarge- 
44 
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meuts  of  the  thyroid  the  surgeon  should  always  bear  this  in  niiud^  since  in 
cases  of  hypothyroidism,  while  there  may  be  an  indication  for  the  removal  uf 
a  cystic  or  other  tumor  of  the  thyroid,  the  removal  of  Avhat  remains  of  an 
already  imperfectly  functionating  gland  may  be  attended  by  disastrous  results. 
Among  all  the  investigators  in  this  field,  the  work  of  Moebius  has  been  as 
important  as  any.  (See  P.  J.  Moebius,  "  Die  Basedow'sche  Krankheit,"  2d  e<l., 
Wien,  1906,  quoted  by  George  Dock,  "  Osier's  Modem  Medicine,"  Vol.  VI, 
page  415  et  seq,)    In  that  paper  Moebius  says: 

Basedow^s  disease  is  an  intoxication  due  to  the  morbid  function  of  the  thyroid 
gland.  If  it  is  true  that  toxic  substances  are  found  in  tlie  l)ody  whicli  are  neutral- 
ized by  the  thyroid  secretion  in  the  circulation  or  in  the  gland  itself,  BasedowV 
disease  can  be  looked  upon  as  a  "  hyperthyroidization,"  .  .  .  everything  points  to 
a  primary  disease  of  the  gland,  but  in  tliis  case  we  must  assume  more  than  a  liyi)er- 
thyroidization,  the  causes  not  only  too  much,  but  also  poor  secretion. 

Moebius  believes  that  the  morbid  products  produced  by  the  gland  in  exoph- 
thalmic goiter  act  upon  the  heart  and  the  blood-vessels,  the  central  nervous 
system  and  the  skin.  The  exophthalmos  he  ascribed  to  the  local  alteration  of 
the  blood-vessels.  The  poison  acts  not  only  upon  the  cortex  of  the  brain,  but 
also  ujx)n  certain  of  the  cerebral  nuclei. 

The  changes  in  the  thyroid  vary  in  degree  within  wide  limits,  so  that  great 
variations  in  the  severity  of  the  symptoms  produced  are  observed  in  diflFeront 
eases.  Thus,  the  cases  may  be  acute  or  chronic,  there  may  be  remissions  and 
exacerbations,  and  the  disease  may, be  followed  by  death,  or  in  other  cases  by 
almost  coni])lete  recovery.  In  the  slightest  cases  the  symptoms  are  few  and  not 
marked,  so  that  a  positive  diagnosis  of  the  condition  may  be  difficult.  In  a 
certain  proportion  of  cases  the  primary  enlargement  of  the  thyroid  is  followed 
by  atrophy,  with  the  production  of  the  symj)toins  of  myxedema.  Moebius  ^ 
says : 

In  m}^e(lema  the  thyroid  is  small,  in  Basedow's  disease  large;  in  the  former 
the  circulation  is  sluggish,  in  the  latter  accelerated  ;  in  the  former  the  skin  is  cold, 
dry,  and  thick  (witb  mucin),  in  the  latter  tbin,  warm,  and  with  unusual  sweating: 
in  the  former  the  mind  is  sluggish,  in  tlie  latter  weak  and  irritable. 

Symptoms  almost  identical  with  exophthalmic  goiter  may  be  produced  by 
the  internal  administration  of  large  doses  of  thyroid  extract  in  nonual  cases. 
The  symptom  exophthalmos  is,  however,  absent  in  all  but  a  very  small  prop>r- 
tion  of  these  cases.  As  was  stated  in  Vol.  I.  the  four  characteristic  signs  and 
symptoms  of  exophthalmic  goiter  are  as  follows: 

I.  Enlargement  of  the  thyroid  gland,  often  slight  or  moderate  in  degree, 
with  increased  vascularity  of  the  organ. 

II.  An  irritable  and  rapid  heart  (tachycardia).  Very  large  goiters  of 
other  kinds  may  produce  a  rapid  and  laboring  heart,  notably  when  they  extend 

»  "  Die  Baaedow\sche  Krankhoit,"  Wien,  1900. 
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downward  into  the  tliorax  and  cause  dyspnea  by  pressure  upon  the  trachea  or 
interfere  with  the  return  of  blood  to  the  heart  by  pressure  ujKjn  the  veins. 
I^hese  two  tyi)es  of  disordered  heart  action  should  be  distinguished  one  from 
the  other,  and  this  can  usually  be  done  with  ease. 

III.  Tremor.  A  tine,  rapid  tremor,  most  marked  in  the  fingers  and  hands 
and  best  seen  when  the  fingers  are  outstretched,  is  an  early  sjTiiptom.  In  bad 
cases  it  may  extend  to  all  four  extremities  and  be  accompanied  by  marked 
muscular  weakness. 

IV.  Exophthalmos.     Protrusion  of  the  eyeballs. 

These  signs  and  sjinptoms  are  usually  all  present  in  marked  cases,  and 
when  })reseiit  the  diagnosis  admits  of  no  question.  It  is  to  be  borne  in  mind, 
however,  that  even  in  marked  cases  any  one  of  these  signs  may  1x3  absent,  and 
in  early  cases  none  of  them  may  be  marked.  Of  all  the  signs  the  protrusion 
of  the  eyeballs  is  ])rol)ably  the  most  constant. 

A  variety  of  confirmatory  eye  symptoms  have  been  recorded  by  diflFerent 
oI)servers.  They  are  eleven  in  number,  and  I  think  it  best  to  enumerate  them 
for  tlu?  sake  of  completeness.  They  have  been  categorically  arranged  by  A. 
McCilannan:  ^ 

I.  (v.  Graefe.)     The  upi)er  lid  does  not  follow  the  eyeball  in  looking  downward. 

II.  (I)alryniplc  v.  Stcllwag.)  The  upper  lid  is  retracted  in  straightforward 
vision,  so  that  the  sclera  becomes  visible  al)ove  the  cornea. 

III.  (v.  Stellwag.)     Infrequent  and  incomplete  involuntary  winking. 
JV.   (Moel)ius.)     Inability  to  hold  the  eyes  in  convergence. 

y.   (GifTord.)     DilTiculty  in  everting  the  upi)er  lid. 

VI.  (Jellinek  and  Rosen.)     Pigmentation  of  the  upjier  lids. 

VII.  (eloffroy.)     The  forehead  does  not  wrinkle  on  looking  up. 
^'     A^III.  Epiphora. 

IX.  Tremor  of  the  eyeballs. 

X.  (A.  Koclier.)     Sensation  of  pressure  behind  the  eyes. 

XI.  Abnormal  dryness  of  the  eyes. 

Pathology 

The  pathological  changes  in  the  thyroids  of  Basedow's  disease  have  been 
very  carefully  worked  out  by  MacCallum.  The  following  details  are  quoted 
from  his  more  recent  work.^ 

The  thyroid  is  enlarged,  although,  as  a  rule,  not  to  a  great  size ;  in  some  cases 
it  is  not  larger  than  the  normal,  or  it  may  be  actually  decreased  in  size.  At  opera- 
tion the  superficial  veins  are  found  to  be  very  large  and  easily  torn  and  are  dis- 
tended with  blood,  so  that  the  gland  has  a  very  ctmgested  api)earance.  This  is  not 
striking  in  the  excised  portion,  since  the  vessels  collapse,  and  on  section  the  interior 
of  the  gland  tissue  is  rather  pale.  Usually  the  tissue  is  hard  and  rather  rigid  than 
elastic.     Its  normal  aml)er  red  translucence  gives  way  to  a  grayish  opacity,  and  the 


'  "Review  in  Surgery,"  Maryland  Medical  Journal,  April,  1909. 
^Journal  of  the  American  Medical  AMociation,  October  5,  1907,  p.  1158. 
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fresh  cut  surface,  instead  of  being  glairy  or  gelatinous  in  appearance,  tends  to  be 
ratlier  dry  and  granular.  This  varies  with  the  amount  of  colloid  material  in  the 
alveoli,  and  in  many  advanced  cases  the  cut  surface  may  be  still  moist  and  give  off 
a  little  glutinous  material.  The  surface  of  the  gland  is  usually  somewhat  nodular 
and  rougli,  and  tliis  is  seen  to  be  true  also  of  the  surface,  in  which  it  is  found  that 
fine  strands  of  fibrous  tissue  traverse  the  glandular  substance,  separating  it  into 
lobules. 

Usually  the  change  is  diffuse  throughout  the  whole  gland,  but  sometimes  one 
lobe  niay  be  much  larger  than  the  other,  and  in  some  cases  the  alterations  described 
are  present  only  in  small  patches  here  and  there  throughout  a  gland  which  other- 
wise seems  normal.  These  foci  are  easily  distinguished  by  their  fine  grain  and  by 
their  opacity,  from  the  adjacent  colloid  holding  tissue. 

Microscopically  there  is  found  the  change  which  appears  in  experimental  com- 
pensatory hypertrophy  (such  as  Horsley  and  Halsted  found  in  partial  thyroidec- 
tomy). Strands  of  fibrous  tissue  run  in  every  direction  like  scars  through  the 
gland  and  separate  the  tissue  into  lobular  masses,  and  in  these  lobules  the  alveoli 
are  often  separated  by  a  fibrous  tissue  stroma  much  more  abundant  than  in  the 
normal  gland.  The  alveoli  are  no  longer  rounded,  full  of  colloid,  and  lined  with 
low,  cubical  epithelium,  but  are  extremely  irregular  in  size  and  in  form.  As  a  rule, 
most  of  them  are  smaller  than  normal,  while  in  the  central  part  of  each  small 
lobule  there  are  larger  alveoli  of  very  irregular  outline,  sending  out  diverticuli  in 
every  direction  and  encroached  on  by  epithelial  projections  which  extend  into  their 
lumen.  With  some  special  methods  of  staining  the  connective  tissue  it  may  often 
be  made  clear  that  such  a  small  lobule  is  probably  a  sort  of  colony  in  which  the 
smaller  peripheral  alveoli  are  derived  from  the  more  centrally  placed,  or  are  actu- 
ally merely  sections  of  the  diverticula  of  the  central  ramifying  alveolus.  This  alter- 
nation of  large,  irregular  alveoli  with  small  ones  ranged  around  them  is  very 
characteristic,  and  evidently  results,  in  part,  at  least,  from  the  separation  of  por- 
tions of  the  central  cavity  in  the  form  of  new  alveoli. 

The  epithelium  becomes  columnar  not  only  in  the  large  alveoli,  but  in  the  small 
ones  as  well,  and  thus  occupies  so  much  space  that  there  is  but  little  lumen  left. 
Indeed,  the  areas  occupied  by  the  small  alveoli  may  appear  almost  solid,  so  small 
are  their  cavities  and  so  scant  the  colloid.  In  most  instances  the  epithelium  is  very 
regular  in  its  form  throughout,  and  the  details  of  its  structure  can  be  made  out 
very  clearly.  The  cells  are  plump,  with  a  finely  granular  protoplasm  and  a  sharp 
outline.  The  free  surface  is  very  sharply  marked  and  is  sometimes  slightly  dome- 
shaped.  The  nucleus  may  lie  near  the  base  or  near  the  free  end  of  the  cell. 
Mitotic  fififures  are  frequently  to  be  found.  Occasionally  some  of  the  cells  appear 
narrow  and  shrunken  and  biconcave  in  form,  with  a  very  deeply  stained  nucleus 
and  dark-rod  ])rotoplasm.  These  are  the  so-called  colloid  cells  of  Langendorff, 
thought  by  him  to  be  especially  concerned  in  the  secretion  of  colloid,  but  which 
seem  rather  more  like  the  result  of  some  degenerative  process.  Only  rarely  could 
the  so-called  SchmchepWicl  of  Huerthle  be  seen,  and  then  it  seemed  obvious  that 
it  was  the  effect  of  mechanical  dislodgment  and  disarrangement  of  the  cells.  Simi- 
larly the  extensive  desquamation  of  the  epithelial  cells  which  one  so  often  sees  in 
specimens  removed  at  operation  seems  to  be  due  to  the  considerable  pinching  and 
handling  through  which  the  specimen  unavoidably  passes  during  the  operation. 
Nevertheless,  we  have  met  with  one  or  two  cases  in  which,  in  association  with  espe- 
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cially  severe  symptoms,  there  lias  been  found  widespread  desijuamation  of  the 
epithelium,  probably  not  the  residt  of  pincblng  the  gland,  and  this  is  regarded  by 
some,  especially  by  Dr.  Bh»odgood,  as  a  feature  asgoeitited  particularly  with  very 
severe  symptoms. 
b  111  thej^e  extreme  c titles  peculiar  alterations  of  the  epithelial  celb  are  sometimes 
"  found.  In  several  instances  we  have  observed  areas  in  wbicb  the  epitlieliym  was 
enormously  swollen  so  as  to  practically  obliterate  the  lumen  of  the  alveolus.     These 

^  large,  irregidar  c*'lU  no  longer  pre^^erve  the  columnar  form,  but  are  sfiapeless  nitussea  i 
of  finely  granular  protoplasm  which  takcB  an  intense  pink  stain  with  eosin  and 
in  wliich  the  nuclei  are  also  irregular  in  form  and  size  and  «tain  very  deeply,  almost 
black,  with  hematoxylin,  Fs^ually  one  or  two  alvetili  only  nhow  sucli  a  change  in 
their  epitheliunj,  or  tliere  may  lie  only  a  few  eelln  ut'  this  form  intenalatod  among 
others  of  the  usual  type  in  the  alveolar  wall,  but  sometimes  over  ccmsiderahle  areas 
all  tfie  alveoli  are  packed  with  such  cells.  Their  significance  is  far  from  clear. 
Mueb  more  frequently  there  are  found  cells  among  the  ordinary  epitlielial  cells  of 
the  alveolar  wall  which  are  greatly  enlarged.  Imt  the  protoplasm  of  which  retains 
the  characters  seen  in  the  rest  of  the  cells  and  contains  only  a  scant  basophilic 
granulation.  The  nuclei  of  such  cells  are  usually  nmch  enlarged  and  vesicular, 
with  scattered  chromatin  granules. 

The  colloid  varies  greatly  in  different  cases,  but  it  seems  that  in  most  of  the 
more  severe  cases  it  is  markedly  diminished  in  amount  and  altered  in  i|naHty.  the 
Bonnal  hyaline  material  iK'ing  replaced  by  a  very  palely  staining  substance  or  by 
a  ragged,  shreddy,  granular,  or  vacuolated  mass  which  has  no  hmger  the  refractive 
qualities  of  the  normal  colloid.  There  are  some  cases,  however,  in  which  there  is 
a  great  deal  of  fairly  normal  looking  colloid,  and  i\m  is  especially  true  of  those 
instances  in  which  the  liypertrophy  of  the  epithcliym  is  relatively  slight;  cases, 
that  is,  in  which  the  process  is  apparently  advanc^ed,  at  least  so  far  as  the  thyroid 
is  concerned.  On  the  other  hand,  when  tlie  colloid  is  greatly  diminished  one  rarely 
fails  to  lind  severe  symptoms,  and  when  the  symptoms  are  very  indefinite  or  in 
jpart  absent  it  is  usual  to  ^nd  a  good  deal  of  colloid. 

The  most  interesting  cases  are  those  in  which  intense  s}inptoms  exist,  but  in 
^hich  at  the  same  time  the  alveoli  contain  a  large  anuiunt  of  colloid.  There  are 
^t  least  twelve  of  these  cases  in  our  series,  and  although  in  some  of  them  one  may 
explain  tlie  existence  of  such  large  alveoli  full  of  colloid,  on  the  idea  that  the 
cxopbtJialmic  symptoms  are  associated  with  changes  which  have  appeared  in  a  gland 
already  the  seat  of  altenitions  such  as  are  seen  in  a  colloid  goiter,  still,  there 
remain  many  in  wbicli  there  is  no  evidence  of  such  a  previous  goitrous  change. 
From  this  it  appears  that  the  presence  of  quite  alnmdant  colloid  is  not  inconsistent 
ith  the  devclopir»*nt  of  intense  symptoms,  aliliough  in  most  cases  in  which  the 
symptoms  are  intense  the  colloid  tends  to  disappear  with  the  advance  in  the  altera- 
lions  in  the  gland.  It  is  not  improbable  that  the  amount  of  colloid  may  l)ear  a 
fairly  constant  relation  to  the  stage  of  progress  of  the  disease,  and  light  may  lie 
thrown  on  this  by  the  consideration  of  the  tissues  removed  at  successive  operations. 
One  can  distinguish,  however,  different  t}yes  of  change  in  the  thyroid  in  different 
leases,  for  while  in  one  group  the  alveoli  are  not  larger  than  normal,  show  elevation 
Und  folding  of  the  epitficliiinK  and  are  full  of  colloid,  another  group  with  quite  as 
Intense  symptoms  will  present  thiToid  tissue  composed  of  veiy  large  alveoli  full  of 
feidloid  in  wbifb,  nevertheless,  the  folding  of  the  epithelial  layer  Is  most  compli- 
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cated.  A  third  group  comprises  cases  usually  milder  in  their  course  in  which  the 
alveoli  are  large  and  full  of  colloid,  but  in  which  the  alveolar  epithelium  is  almost 
flat,  except  in  certain  foci  or  in  portions  of  some  of  the  alveolar  walls,  where  it 
becomes  cylindrical  and  thrown  up  into  folds.  Several  cases  in  which  extirpation 
of  the  thyroid  was  carried  out  with  good  results  for  the  relief  of  indefinite  8}Tnp- 
toms,  such  as  the  combination  of  goiter  with  tremor  only,  or  with  moderate  tachy- 
cardia only,  showed  in  the  thyroid  abundant  colloid  in  large  alveoli  which  are 
hardly  at  all  irregular,  but  nevertheless  in  places  show  areas  of  epithelium  which 
has  become  high  and  cylindrical  and  which  is  beginning  to  project  prominently 
into  the  alveolar  lumen. 

Finally,  in  a  few  cases  in  which  the  symptoms  were  reduced  to  nervousness  or 
slight  tremor  with  goiter,  the  excised  tissue  shows  the  normal  structure  or  that 
of  a  circumscribed  adenoma. 

The  focal  nature  of  the  alterations  in  the  thyroid  is  especially  interesting,  and 
may  be  recognized  in  some  cases  in  the  fresh  cut  surface  of  the  gland  by  the  opacity 
and  granular  surface  of  the  altered  areas  which  contrast  with  the  surrounding  tis- 
sue. Apparently  this,  too,  represents  a  stage  in  the  development  of  the  lesion,  and 
in  most  of  the  six  cases  which  show  it  the  symptoms  had  existed  only  a  short  time 
before  the  operation.  Microscopically  the  altered  areas  are  quite  sharply  demar- 
cated from  the  rest  and  may  involve  a  great  number  of  alveoli,  or  be  limited  to 
very  small  foci,  including  only  a  few  alveoli  here  and  there. 

In  sixteen  cases  there  were  found,  on  cutting  through  the  thyroid,  rounded, 
circumscribed  nodules  which  projected  al)Ove  the  general  level  and  differed  in  con- 
sistence and  general  appearance  from  the  rest  of  the  gland.  These  are  the  adenoma- 
tous nodules  which  constitute  a  considerable  proportion  of  ordinary  goiter,  and 
hence  they  are  by  no  means  peculiar  nor  characteristic  of  the  changes  in  exoph- 
thalmic goiter.  They  are  most  commonly  finely  granular  and  opaque,  occasionally 
flecked  with  yellow  patches  of  necrosis  or  with  hemorrhages,  and  on  section  they 
are  seen  to  be  composed  of  small,  round  alveoli  lying  quite  separate  from  one 
another  in  an  abundant  loose  stroma  and  lined  with  cubical  epithelium.  In  only 
a  few  cases  did  the  alveoli  whicli  make  up  such  embedded  nodules  show  the  fold- 
ing and  other  hypertropliic  changes  which  characterize  the  tissue  round  about,  but 
in  one  case  in  which  exophthalmic  symptoms  Vere  well  marked  these  changes  were 
limited  to  the  tissue  forming  such  a  circumscribed  nodule.  In  another  case  the 
hypertrophied  tissue  was  found  to  form  the  thick  lining  of  a  cyst. 

The  second  type  of  circumscribed  nodule  is  that  which  is  composed  of  a  tissue 
very  rich  in  colloid  and  correspondingly  translucent.  The  central  part  is  often 
occupied  by  a  cystlike  cavity  filled  with  a  greenisli,  glutinous  fluid.  Such  nodules 
show  microscopically  very  large  alveoli  more  or  less  radially  arranged  and  distended 
with  colloid.  The  amount  of  fibrous  tissue  traversing  the  gland  varies  in  different 
cases,  sometimes  occurring  in  coarse  bands  that  separate  the  tissue  into  lobules, 
while  in  other  cases  there  are,  in  addition,  fibers  which  separate  the  individual 
alveoli. 

In  six  it  was  possible  to  study  the  thyroid  at  different  stages  in  the  progress  of 
the  disease,  either  in  tissue  removed  at  two  different  operations  or  at  autopsy  in 
patients  who  died  some  time  after  the  operation.  No  very  constant  results  wert^ 
obtained.  In  four  of  the  cases  in  which  the  intervals  between  the  times  of  obtain- 
ing the  two  specimens  were  seven  months,  eighteen  months,  forty-five  days,  and 
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Beventy-nine  days,  tlie  tissues  were  practically  identical  in  the  two  portions  exam- 
ined. In  the  fifth  case,  after  a  lap&e  of  nine  months,  the  tissue  from  the  second 
operation  showed  tliat  the  epithelial  ccll^  had  become  greatly  increased  in  height 
and  tfie  folloitl  rather  more  ahuiidant.  In  the  case  in  which  the  longest  interval 
elapsed  U'twecn  the  operations,  two  years  and  six  months,  the  alveoli  had  changed 
from  i*mall,  compaLt,  almos^t  solid  masses  of  epitlielium,  witii  ineonspicoous  lumen 
and  no  colloid,  to  large  ramifying  spaces  full  of  ragged  colloid  and  lined  with  very 
high  cylindrical  epithelium. 

tnhcr  chant's  are  observed  in  varioys  structurua  and  organs  in  casea  of 
exoph  thill  III  i^"  ^nitcr 

The  Lymphatic  System* — In  tlie  thyroid  gland  there  arc  often  observed  in- 
creased quantities  of  lympljoid  tissue.  Such  may  occur  in  larger  or  .smaller 
masses  scattered  throirghunt  the  substance  of  the  gland.  The  lymph  nodes  of 
the  neck  as  well  as  the  mcdiastinid  and  mesenteric  lymph  nodes  and  othera 
may  be  enlarged. 

Spleen, — The  spleen  is  often  enlarged,  but  exhibits  no  characteristic  patho- 
logical *'hanges,     Erdurgenients  f*f  the  fhyiims  ghni<l  also  are  observed. 

Sympathetic  System.^ — \Vurious  tlcgciierative  cliunges  have  Ix^en  observed  in 
the  ganglia  and  nerves  of  tfie  sympathetic  system.  They  are  not  believed  to  be 
characteristic  nor  essential  lesions. 

The  Central  Nervoas  System.- — Degenerative  changes  in  the  form  of  atrophy, 
inimite  hemorrhages,  etc.,  in  varions  parts  of  the  central  nervous  system  have 
been  observed  in  fatal  ciises  of  exophthalmic  goiter.  They  have  not  been  shown 
to  Ix-ar  nnv  constmit  rchdirm  to  tlie  disease. 

The  Mtiscles. —  Jliisenlar  weakness  is  one  of  the  most  marked  au<l  constant 
act'onipaniments  of  exophthalmic  g«uter,  and  M,  Askanazy  *  rejiorted  atrophy 
and  fatty  degeneration  of  mnscle  fibers  affecting  the  muscles  of  the  abdomen, 
pelvisj  eyesi  tongue,  and  tliorax  in  eases  of  exophtbabuic  goiter* 

lodin — The  tliyroids  of  exophthalmic  goiter  are  found  to  be  poor  in  iodin. 
In  some  cases  iodin  is  almost  absent  from  such  glands.  In  others  the  ([uantity 
of  io<Hn  is  normal,  or  even  incnmsed.  Tlie  iodin  of  the  thyroid  is  contained 
in  the  colloid  material  of  ibe  glaml,  and  its  presence  or  absence  in  the  general 
circnbition  jinibably  de{w*nds  npon  whether  tw  not  such  ioilin  reiuains  fixed  in 
the  colloid  material,  so  that  it  cannot  enter  the  circulation,  or  whether,  on  the 
other  hand,  the  conditions  of  its  existence  admit  of  such  entrance  into  the 
blorwh 

The  Blood. — There  are  no  very  definite  changes  obsc*rved  in  the  blood.  A 
simple  anemia  of  modende  degree  is  usually  ]iresent.  In  other  easels  chlorosis. 
The  polvmorplionnclear  cells  are  usually  diminished  in  number*  while  a  rela- 
tive or  abttidute  increase  of  lymphocytes  is  common.  It  may  be  absent  even 
in  severe  cas**s,  throigh  KcH-bcr  ct>nsidcrs  that  the  increase  in  lymphocytes  is 
proportionate  to  the  severity  of  the  disease. 
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The  Symptoms  of  Exophthalmic  Goiter  in  Detail 

The  Thyroid  Oland. — As  already  stated,  exophthalmic  goiter  may  occur  in 
thyroids  already  the  seat  of  one  or  other  form  of  disease — cystic,  colloid,  or 
other.  In  tliese  cases  the  enlargement  of  the  thyroid  will  usually  be  asym- 
metrical and  the  physical-  characters  of  the  disease  already  present  will  dete^ 
mine  the  size,  shape,  and  consistence  of  the  thyroid  tumor.  Thus,  in  case^  of  ex- 
ophthalmos we  may  find  the  gland  unilaterally  enlarged  and  the  seat  of  fibrous 
degeneration,  or  of  a  cystic  or  adenomatous  tumor  in  one  or  other  lateral  lobe. 

The  onset  of  the  disease  may  be  sudden  or  gradual,  and  the  symptoms 
may  rai)idly  develop  up  to  a  certain  point  and  then  become  stationary,  to  be 
followed  by  remissions  or  exacerbations.  In  a  small  proportion  of  cases  no 
notable  enlargement  of  the  thyroid  gland  can  be  detected. 

In  a  good  many  cases  the  enlargement  of  the  thyroid  is  slight,  in  others 
moderate,  in  others  very  marked  indeed.  When  no  cyst  or  tumor  of  the 
thyroid  exists,  the  enlargement  is  commonly  symmetrical.  The  consistence 
of  the  gland  varies  a  good  deal  in  different  cases;  it  may  be  soft,  firm,  and 
elastic,  or  very  rarely  quite  hard.  Upon  auscultation  over  the  tumor  a  sys- 
tolic murmur  is  conmionly  heard  which  may  be  soft  and  blowing  or  quite 
high  pitched.  In  other  cases  the  murmur  is  continuous.  In  some  cases  there 
will  be  a  murmur  all  the  time;  in  others  the  presence  of  the  murmur  is  incon- 
stant.    Pressure  symptoms  as  the  result  of  pure  exophthalmic  goiter  are  rare. 

Disturbances  of  Circulation. — One  of  the  most  constant  phenomena  of  the 
disease  is  palpitation  of  the  heart.  In  the  earliest  stages  such  increased  heart 
action  is  commonly  observed  only  after  physical  exertion  or  emotional  excite- 
ment. Such  palpitation  may  be  accompanied  by  the  subjective  sensation  of 
choking  or  suffocation.  An  increased  rapidity  of  pulse-rate  (tachycardia) 
is  a  more  constant  symptom  even  than  palj)itation  of  the  heart.  The  heart 
beats  are  increased  in  frequency  to  90,  100,  120,  or  even  150,  per  minute. 
During  tlu;  more  severe  attacks  of  toxemia,  extremely  rapid  pulse-rates  are 
observed,  so  that  the  pulse  can  scarcely  be  counted.  In  the  cases  which  are 
fatal,  hypertrophy  of  the  ventricles  of  the  heart,  notably  of  the  left  ventricle, 
is  conuuonly  observed.  During  the  more  severe  attacks,  upon  placing  the  hand 
on  the  ])rec()r(lium  the  heart  may  be  felt  beating  violently  against  the  chest 
wall.  The  apex-beat  may  or  may  not  be  displaced  to  the  left.  The  heart 
dullness  is  increased,  also  to  the  left.  Heart  murmurs  may  or  may  not  be 
present,  and  such  murmurs  may  be  transmitted  to  distant  portions  of  the  chest 
wall.  The  pulsation  of  all  the  arteries  of  the  body  is  apt  to  Ix*  excessive,  and 
the  pulsations  of  the  carotids  and  of  the  abdominal  aorta  may  \\e  so  marked  as 
to  bo  a  constant  source  of  annoyance  to  the  patient.  Irregularity  of  the  heart 
action  is  a  common  symptom. 

The  Eyes. — Protrusion  of  the  eyeballs  is  present  in  about  three  quarters  of 
the  cases  of  exophthalmic  goiter.  It  may  appear  early  in  the  disease  or  be  long 
delayed.     It  varies  also  much  in  degree,  from  a  scarcely  perceptible  bulging 
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to  a  very  marked  prominence  of  the  eyeballs.  It  does  not  api)ear  to  bear  any 
definite  relation  to  the  severity  of  the  general  symptoms,  or  to  the  size  of  the 
goiter.  The  exact  cause  of  the  protrusion  is  not  definitely  known.  The  ex- 
ophthalmos may  be  associated  with  a  feeling  of  tension  in  the  eyes,  sometimes 
with  pain.  Usually  the  pupils  show  no  definite  abnormalities.  The  other 
more  or  less  characteristic  eye  symptoms  have  already  been  noted  in  the  begin- 
ning of  this  section. 

The  Nervous  System. — A  marked  increase  of  nervous  excitability  is  one  of 
the  regular  symptoms  of  exophthalmic  goiter.  The  patients  are  often  neuras- 
thenic. They  are  easily  fatigued  and  become  unduly  excited  from  slight 
sources  of  irritation.  There  may  be  more  or  less  marked  confusion  of  mind  or 
loss  of  memory.  In  a  few  cases  there  appears  to  be  an  increased  cerebral  activ- 
ity, so  that  these  patients  may  be  capable  of  doing  an  unusual  amount  of  mental 
work.  Conditions  of  mental  depression  and  exaltation  are  not  uncommon  and 
usually  alternate.  In  the  most  severe  cases  there  may  be  marked  mental 
symptoms,  such  as  acute  mania  with  hallucinations  and  profound  confusion 
of  mind.  In  other  cases  the  patients  fall  into  an  apathetic  or  stuporous  con- 
dition. In  some  of  these  cases  the  mania  may  reach  a  severe  grade  with 
suicidal  or  homicidal  impulses. 

Subjective  sensations  of  heat  and  cold  or  other  paresthesia?  may  be  felt  in 
the  extremities.  There  may  be  neuralgias  in  various  regions,  and  cramps  in 
the  voluntary  muscles  of  the  extremities.  The  patients  usually  do  not  sleep 
well.  There  is  in  many  instances  an  increase  of  tendon  reflexes.  A  compli- 
cating peripheral  neuritis  is  occasionally  observed. 

Muscles. — As  already  mentioned,  a  fine,  rapid,  rhythmic  tremor  is  com- 
monly observed  in  the  hands.  This  is  one  of  the  regular  symptoms  of  the  dis- 
ease and  is  rarely  absent.  There  is  general  muscular  weakness  of  a  fairly 
marked  character  involving  all  the  vohmtary  muscles.  Occasionally  atrophy 
of  individual  muscles  or  groups  of  muscles  is  observed — the  muscles  of  the 
forearm,  or  of  the  leg,  or  of  the  neck.  In  a  few  cases  there  is  gradually  devel- 
oped paraplegia.  In  other  cases  hemiplegia,  and  in  still  others  paralysis  of 
one  extremity. 

The  Skin. — In  many  instances  excessive  sweating  occurs,  notably  of  the 
hands  and  face.  In  many  instances  the  skin  of  the  face  is  more  or  less  con- 
stantly flushed;  in  others  it  may  be  pale,  although  the  content  of  hemoglobin 
in  the  blood  be  normal  or  nearly  so.  Edema  of  the  extremities  is  occasionally 
obsen^ed,  and  circumscribed  areas  of  edema  and  of  urticaria  are  not  uncom- 
mon. In  a  certain  proportion  of  cases  there  is  an  increased  deposit  of  pig- 
ment in  the  skin,  so  that  these  patients  have  the  appearance  of  moderate  sun- 
bum.  It  is  not,  however,  confined  to  the  face,  but  may  appear  on  other  parts 
of  the  body,  notably  where  a  considerable  quantity  of  pigment  normally  exists. 
A  symptom  of  the  disease  was  noted  by  David  Walsh :  ^  "  He  found  that  there 

'  Proceedings  of  the  Royal  Society  of  Medicine,  May,  1908,  p.  195. 
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was  a  band  of  baldness  developed  across  the  frontal  region  with  prolongations 
running  back  from  either  end  thereof."  In  some  cases  the  eyebrows  and  eye- 
lashes are  lost.  The  body  hair  may  also  fall  out,  and  premature  grayness  of 
the  hair  is  not  uncommon. 

The  Alimentary  Canal. — The  appetite  is  usually  preserved  and  may  be  in- 
creased. The  patients  are  often  abnormally  thirsty.  In  other  case«  the  a])j)e- 
tite  is  diminished  or  lost.  Vomiting  is  an  occasional  symptom.  Diarrhea 
occurs  in  about  one  third  of  the  cases  and  may  be  continuous,  or  occur  in 
marked  attacks.  The  diarrhea  may  be  accompanied  by  abdominal  pain  with 
watery  stools,  and  may  be  so  severe  as  to  produce  profound  exhaustion.  The 
diarrhea  may  come  on  suddenly  and  last  for  several  days  in  spite  of  treatment, 
and  cease  as  suddenly  as  it  began.  It  may  be  a  very  early  symptom  of  the 
disease,  even  before  the  enlargement  of  the  thyroid.  In  some  cases  it  apjx^ars 
to  be  an  important  element  in  a  fatal  result. 

Dyspnea. — Dyspnea  is  not  an  uncommon  symptom.  It  may  be  accompanied 
by  cough,  hoarseness,  and  aphonia. 

The  Urine. — The  excretion  of  nitrogen — i.  e.,  urea  and  uric  acid — is  in- 
creased, and  the  same  is  true  of  the  phosphates.  Albuminuria  and  casts,  usu- 
ally of  the  hyaline  variety,  may  be  present.  The  urine  may  be  increased  in 
quantity  and  may  cimtain  sugar.     True  diabetes  is  an  occasional  complication. 

Emaciation. — Marked  loss  of  weight  is  one  of  the  regular  accompaniments 
of  the  disease,  and  such  loss  may  be  very  marked  indeed,  amounting  in  some 
cases  to  more  than  a  third  of  the  body  weight.  The  emaciation  is  increased  by 
vomiting  and  diarrhea,  but  may  occur  indej^endently  of  either. 

Fever. — ^l^ever  occurring  in  irregular  attacks  is  an  occasional  symptom  of 
the  disease,  and  is  most  often  observed  in  the  fatal  cases.  The  fever  is  of  an 
irregular  se])tic  tyj)e,  sometimes  remittent,  sometimes  intermittent.  It  may 
come  on  in  attacks  lasting  several  days  or  several  weeks.  It  is  apparently  due 
in  many  cases  to  the  absorption  of  toxic  materials,  owing  to  the  faulty  action 
of  the  tliyroid  gland. 

Complications. — The  complications  of  exo})hthalmic  goiter  are  many  and 
varied.  I  shall  merely  enumerate  the  more  common  lesions.  Chlorosis,  pseudo- 
leukemia, ])ernicious  anemia,  fatty  degeneration  of  the  liver,  hysteria,  epilepsy, 
paralysis  agitans,  tabes,  tuberculosis.  Myxedema  may  occasionally  follow 
exophtlialmie  goiter,  i)r(>l)ably  as  the  result  of  atrophy  of  the  diseased  gland. 

OPERATIVE  INDICATIONS  IN  BENIGN  DISEASES  OF  THE  STOMACH 

Since  the  section  in  Vol.  II  was  written  relating  to  benign  diseases  of 
the  stomach,  the  views  of  surgeons  in  regard  to  the  operative  treatment  of  these 
conditions  have  underL^'one  certain  mod ificat ions,  the  result  of  a  more  exten(le<l 
experience  and  better  understanding  of  the  pathology  of  these  conditions.  The 
operation  of  j)osterior  gastroenterostomy,  while  still  performed  with  excellent  re- 
sults in  a  large  number  of  benign  diseases  of  the  stomach,  is  not  regarded  at  the 
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present  moment  as  a  universal  panacea  for  these  conditions.  Its  usefulness  at 
the  present  time  is  restricted  to  the  cases  in  which  actual  pyloric  narrowing  exists 
without  evidences  of  present  or  threatening  malignant  disease.  It  has  come 
to  be  better  understood  that  the  stomach  is  not  a  mere  bag  or  receptacle  in  which 
food  lies  more  or  less  quiescent  for  a  certain  time,  but  that  the  stomach  is  a 
muscidar  organ,  and  that  the  action  of  its  walls  ts  to  force  the  food  swallowed 
through  the  pylorus  and  into  the  duodenum.  In  the  presence  of  an  ulcer  in 
the  vicinity  of  the  pylorus  and  where  no  pyloric  obstruction  exists,  if  the  oper- 
ation of  gastroenterostomy  be  performed,  the  food  will  tend  to  travel  as  before 
in  the  direction  of  and  through  the  pylorus,  and  not  to  seek  the  new  and  arti- 
ficial channel.  The  artificial  opening,  on  the  other  hand,  will  tend  to  close 
of  itself  and  the  patient  will  not  necessarily  be  in  any  w^ay  benefited.  I  do 
not  think  that  I  can  do  better  than  to  state  the  conclusions  of  W.  J.  Mayo  in 
regard  to  the  work  of  himself  and  of  his  brother  in  the  operative  treatment 
of  gastric  and  duodenal  ulcers.  The  conclusions  given  are  based  upon  obser- 
vatitms  made  during  a  number  of  years  of  very  active  work  in  this  field.  ^ 

The  third  period  covers  about  two  and  a  half  years.  The  doubtful  cases  have 
been  eliminated  and  a  living  pathology  established  which  enables  tlie  surgeon  to 
recognize  the  ulcer  at  tlie  operating  table.  If  the  ulcer  is  not  actually  demonstrated 
no  gastric  operation  is  undertaken  unless  necessitated  by  liemorrhage. 

Gastrojejunostomy  is  still  our  most  valuable  operation  especially  for  duodenal 
ulcer,  which  is  the  lesion  in  nearly  two  thirds  of  our  cases. 

The  operation  of  Finney  is  chosen  for  pyloric  strictures  (Finney's  Gastroduo- 
denostomy). 

Ulcers  in  the  stomach  at  a  distance  from  the  pylorus  are  excised. 

If  hour-glass  contraction  is  present,  the  whole  diseased  area  is  excised.  If  it 
is  not  possible  to  do  this,  proximal  gastrojejunostomy  is  performed. 

Calloused  ulcer  of  the  pyloric  end  of  the  stomach  indicates  the  operation  of 
Rodman,  consisting  of  resection  of  the  diseased  area  with  closure  of  the  duodenum 
and  independent  gastrojejunostomy. 

The  mortality  of  even  the  more  complicated  operations  does  not  exceed  3  per 
cent,  while  the  cures  will,  I  believe,  run  95  per  cent,  or  over. 

At  the  same  meeting  of  the  American  Surgical  Association  a  paper  was  read 
by  B.  J.  A.  Mo>Tiihan,  of  Leeds,  England :  ^ 

The  conclusions  of  Moynihan  dra\\Ti  from  the  study  of  his  own  cases  were 
at  that  time  as  follows : 

1.  The  operative  treatment  of  stomach  disorders  should  be  confined  exclusively 
to  those  cases  in  which  an  organic  lesion  is  present.  Unless  there  is  a  palpable  and 
demonstrable  ulcer  in  the  stomach  or  in  the  duodenum,  or  some  condition  which 
hampers  the  proper  action  of  the  stomach,  the  symptoms  are  not  due  to  any  patho- 

>  Proceedings  of  the  American  Surreal  Association,  vol.  xxvi,  1908,  p.  142  et  seq. 
» Ibid.y  p.  139  et  seq.,  Moynihan,  "  Late  Results  After  Operations  for  Benign  Diseases  of  the 
Stomach  and  Duodenum." 
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logical  cause  capable  of  being  relieved  by  surgical  interference.  However  careful 
our  preliminary  investigations  may  be,  we  shall,  from  time  to  time,  display  upon 
the  operating  table  a  perfectly  normal  stomach.  We  must  not  then  endeavor  to 
cover  our  diagnostic  disaster  by  the  performance  of  an  unnecessary  operation  upon 
the  stomach,  but  rather  must  we  candidly  confess  that  our  exploration  has  proved 
negative.  To  perform  gastroexterostomy  in  such  cases  has,  I  think,  been  proved 
to  lead  to  unsatisfactory  results,  whereby  the  operation  is  discredited. 

2.  In  cases  of  acute  perforating  ulcer  the  perforation  should  be  closed  or  the 
ulcer  excised.  When  the  ulcer  lies  upon  the  lesser  curvature  nothing  more  is 
necessary  than  this.  The  after-history  of  such  cases  shows  that  they  are  relieved 
from  all  disabilities  referable  to  the  stomach.  When  the  ulcer  is  prepyloric,  pyloric 
or  duodenal,  gastroenterostomy  also  should  be  performed.  It  doubtless  hastens 
the  immediate  recovery  of  the  patient  by  affording  an  easier  exit  from  the  stomach 
than  that  impeded  by  the  ulcer,  and  it  forestalls  the  almost  certain  onset  of  spip- 
toms  which  only  a  short  circulating  operation  can  relieve. 

3.  When  a  nonmalignant  lesion  is  discovered,  the  treatment  appropriate  to  it 
depends  upon  its  position  in  the  stomach.  If  an  ulcer  be  placed  on  the  lesser 
curvature  at  some  distance  from  the  pylorus,  in  such  a  position  that  no  obstruction 
is  offered  to  the  onward  passage  of  the  food,  excision  should  be  performed.  In  such 
cases  the  relief  from  gastroenterostomy  may  be  incomplete,  and  it  is  probable  that 
the  later  onset  of  malignant  disease  occurs  in  a  large  proportion  of  cases.  In  some 
cases,  however,  when  the  ulcer  is  on  the  curvature  or  on  the  posterior  surface  of 
the  stomach  adherent  to  the  pancreas,  relief  follows  if  gastroenterostomy  is  per- 
formed on  the  cardiac  side  of  the  lesion.  It  may  be  that  the  ulcer  when  anchored 
impedes  the  proper  movements  of  the  stomach,  or  that  the  nerve  supply  being 
interfered  with,  some  local  paresis  of  the  gastric  wall  results. 

4.  If  the  ulcer  be  prepyloric,  pyloric,  or  duodenal  gastroenterostomy  should  be 
performed.  It  is  desirable  also  to  infold  an  ulcer  whenever  possible,  for  both  hem- 
orrhage and  perforation  have  occurred  from  ulcers  for  which  gastroenterostomy 
has  been  performed  months  or  years  before.  The  local  treatment  of  the  ulcer  is 
always  desirable,  and  is  generally  easily  performed. 

5.  The  most  satisfactory  method  of  gastroenterostomy  is  the  posterior  no-loop 
operation,  with  the  almost  vertical  application  of  the  bowel  to  the  stomach.  The 
vertical  position  is  that  into  which  the  jejunum  falls  most  easily  in  the  nonnal 
(that  is  the  erect)  position  of  the  body.  A  deviation  to  one  or  other  side  if  slight 
is  of  no  importance,  and  entails  no  untoward  consequences. 

6.  Regurgitant  vomiting  occurs  as  a  result  of  the  "loop''  operation,  whether 
anterior  or  ])osterior.  It  is  relieved  almost  certainly  by  an  entero-anastomosis. 
Patients  who  suffer  from  it  may  be  relieved  entirely  of  all  symptoms  for  which 
they  originally  sought  relief.  An  operation  that  is  mechanically  imperfect  relieved 
the  original  disorder,  though  it  leaves  serious  disabilities  behind  it.  The  vomiting 
of  bile  may  be  relieved  by  lavage,  and  in  some  patients  disappears  entirely  after 
the  lapse  of  weeks  or  months  or  even  years. 

7.  In  cases  of  hour-glass  stomach  the  surgical  treatment  necessary  presents 
special  difficulties  on  account  of  the  frequency  of  a  dual  lesion,  one  in  the  body  of 
the  stomach,  one  at  the  pylorus;  and  double  operations  have  consequently  to  be 
frequently  performed. 
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3ME  ADDITIONAL  DATA  IF  REGARD  TO  THE  DIAGNOSIS  OF  ORGAKIC 

LESIONS  OF   THE   BRAIN 

III  itie  folltnviii'jf  ili'srriptiim  uf  I  la*  signs  anti  !^yiij)ilf»nia  due  to  rir^nnic 
^sioiiH  of  tile  hraiii  in  jnlditiMii  to  tlMKs<.*  givt-n  in  Vol.  I,  the  author  is  largely 
nlcht('*l  Uv  an  article  by  ilan^ey  CiLsliiug,  wliieh  afjpeared  in  Keen's  "  Siir- 
pry,"  Vol.  in;  |»agt^  im  cl  seq. 

As  was  stilted  in  VoL  I,  organic  lesions  of  the  brain  pro^Juco  local  and  gen- 
ml  signs  and  symptoms  of  a  very  varied  character.  The  general  symptoiiis 
mdst  of  distnrbanees  of  the  intelligence,  of  headache,  sometimes  of  giddi- 
pss,  vomiting,  general  convnlsifms,  anfl  changes  in  the  apja-arjinco  of  tlie 
uidns  of  tlie  eye.  They  are  not  syni[)toms  which  |K'rmit  of  a  ctaieliisinn  as 
>  the  exact  situation  of  the  lesiuiL  For  the  determination  of  the  sire  of 
istiirbance  in  the  brain,  we  are  obliged  t**  deijcnd  iijum  groups  of  symi^tonts, 
artly  paralytic,  partly  irrihitive  in  character,  ordinarily  known  as  fwal 
rinptoiiis. 

I  Headache. — ^Of  the  gen<'ral  symptoms  accomiianying  organic  disease  of  the 
fain,  but,  of  course,  by  no  means  con ii nod  to  these  eondilionsj  headache  is  one 
If  the  most  frefpient.  Before  we  can  draw  the  conclusion  that  headache  is  duo 
I  organic  cercliral  disease,  it  is  necessary  to  exclude  a  great  variety  of  causes 
hich  may  produce  headache^ — the  various  anemias,  autointoxications  follow- 
ig  disturbances  of  digesti*»n  ;  in  females,  disorders  of  the  genital  a]i]»aratus 
cid  general  constitntional  diseases  of  many  kinds.  Lcjcally,  we  are  oldiged 
i  exclude  neuritis  of  tlje  cranial  nerves,  localized  ffici  of  pyogenic  infecti<in  in 
le  mouth,  the  teeth,  tlie  nuistuid  prfHiess,  the  l>ones  of  the  cranium,  etc,  Sy phi- 
tic  gimimatons  inflammation  of  the  bones  of  the  skull  and  syphilitic  pachy- 
leningitih  are  regidarly  attended  by  continuous  or  remittent  headache  of  a 
»vert!  character.  The  headache  of  lesifms  of  the  brain  is  l>elieved  to  Ik^  largely 
ue  to  an  increase  of  intracranial  pressure.  Only  in  a  moderate  numl^r  of 
ises  doe-s  the  localization  of  the  headache  point  to  the  site  of  the  intracranial 
tftion.  If,  however,  hea^lache  is  comjklaiued  of  over  a  fixed  area,  and  in  addi- 
OD  there  is  Irw^alized  tenderness  on  palpation  and  |x^rcussion  of  the  skull  i>ver 
le  same  area,  it  is,  in  certain  instances  of  absce«a,  less  often  in  the  case  of 
imors.  an  aid  in  the  localization  of  tlie  lesion.  In  a  gi^neral  way  it  nmy  Ik*  said 
pt  severe  headache  wliieb  is  continncil  over  a  long  jx^ri^jd  is  highly  suggestive 
Isonie  form  of  brain  syjvhilis,  or  if  this  can  be  excluded  of  some  other  organic 
itracrauial  lesion. 

Vomitini^.^ — Voniiting  is  a  very  conimon  symptom  in  intracranial  lesions, 
hether  due  to  injury  or  disease*  and  whetlier  acute  or  cdironic  in  character, 
he  characteristic  feature  of  cerebral  voniiting  is  tliat  it  m-curs  without  tiauJiea 
I  many  casc»s,  thongli  in  others  the  svm])ti>m  of  nausea  may  be  present.  The 
^-calle*!  projectile  voniitiug,  with  or  w^iilmut  nausea,  is  frcHpiently  pr€*s<?nt  in 
itraeranial  lesions  of  nuany  kinds*  notably  those  which  produce  an  increase  of 
itracranial  pressure. 


686  APPENDIX 

Oiddiness.^ — Giddiness,  or  vertigo,  is  a  symptom  so  common  in  functional 
disturbances,  as  well  as  in  organic  disease  of  the  brain  that  it  has  no  very 
marked  diagnostic  significance.  It  may  be  associated  with  disturbances  of  tbo 
auditory  nerve,  and  is  a  particularly  common  symptom  in  lesions  of  the 
cerebellum. 

Changes  in  the  Fundus  of  the  Eye,  Optic  Neuritis,  '^  Choked  Disk.*' — The 
presence  of  choked  disk  as  determined  by  ophthalmoscopic  examination  is  a 
very  common  objective  sign  in  a  great  variety  of  cerebral  lesions.  It  may  be 
slight  in  degree  or  be  attended  by  a  certain  amount  of  dinmess  of  vision.  There 
is  a  gradual  diminution  in  size  of  the  visual  field,  though  central  vision  may 
remain  acute  until  the  lesion  is  far  advanced.  In  extreme  cases  blindness 
occurs. 

Convulsions. — Generalized  convulsions  may  be  produced  by  a  diffuse  or 
localized  lesion  of  the  brain,  and  may  of  course  occur,  notably  in  children,  from 
various  functional  disturbances.  Only  when  the  convulsions  are  confined  to 
some  particular  set  of  muscles,  or  begin  uniformly  in  the  same  limb  or  part 
of  a  limb,  do  they  furnish  aid  in  localizing  a  brain  lesion. 

Stupor. — Every  possible  grade  of  8tui)or,  from  slight  drowsiness  and  leth- 
argy to  the  most  i)rofound  coma,  may  result  from  local  and  general  functional 
and  organic  disturbances  of  the  brain.  Stupor  or  coma  may  also  arise  from 
many  forms  of  toxemia,  alcohol,  diabetes,  for  example,  or  may,  on  the  other 
hand,  be  due  to  disturbances  of  the  entire  cerebral  circulation. 

Disturbances  of  general  health,  loss  of  appetite,  emaciation,  general  mus- 
cular weakness,  together  with  changes  in  the  temperature,  pulse,  and  respira- 
tion are  frecpient  concomitants  of  organic  brain  disease,  but  i)ossess  merely  a 
general  diainiostic  significance. 

Focal  Symptoms. — Paralyses  of  muscles  of  any  possible  distribution  may 
result  from  organic  brain  lesions.  In  some  cases  the  distribution  of  the  paral- 
ysis is  an  important  aid  in  the  diagnosis  of  the  part  of  the  brain  affei*ted.  Such 
paralysis  may  involve  half  of  the  body  (hemiplegia),  or  both  lower  extremities 
(paraplegia),  or  both  arms  and  both  legs  (diplegia),  or  but  one  extremity 
(monoplegia).  The  following  characters  of  paralyses  resulting  from  lesious 
of  different  portions  of  the  brain  are  quoted  from  Gushing:  ^ 

Paralyses  of  cortical  origin  are  apt  to  ])e  accompanied  or  preceded  by  irritative 
symptoms,  and  are  more  commonly  m(mo})legic  in  character.  Paralyses  of  capsular 
or  peduncular  origin,  since  the  fibers  of  tlie  })yramidal  tract  are  gathered  there  in 
a  small  s})acc  arc  more  ai>t  to  l>e  licmiplcgic.  Tlie  so-called  "  citosscd  paralysis 'Ms 
one  in  wliicli  a  cerebral  nerve  palsy  on  one  side  accomj)anies  paralysis  of  the  limi« 
on  tlic  oi)posite  side.  Motor  paralyses  of  pontine  or  medullary  origin  rarely  fail 
to  have  accom])anying  symptoms  due  to  involvement  of  neighboring  structures. 

Spasticity  of  the  muscles  witli  increased  reflexes,  occur  as  the  result  of  a  lesion 
of  the  intracranial  portion  of  the  motor  pathway.     Should  the  lesion  take  place  in 


*  Gushing,  loc.  cit.,  p.  1G3. 
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tlie  young,  there  may  be  marked  disturbance  of  growth.  Contractures  occur, 
whereby  the  limbs  become  fixed  in  awkward  positions. 

Motor  irritation  is  evidenced  most  frequently  by  epileptiform  seizures  or  con- 
%'ulsion8.  Local  convulsions  in  the  form  of  monospasm  is  a  common  indication 
of  a  lesion  at  or  near  the  so-called  motor  area.  The  process  leading  to  conMilsions 
may  be  a  quiescent  one — a  cortical  defect;  the  cicatrix  of  an  old  healed  focus  of 
hemorrhage,  etc. — or  one  which  is  progressive  as  an  enlarging  cyst  or  tumor.  A 
localized  convulsion  may  be  followed  by  paralysis ;  a  general  one,  by  a  condition  of 
profound  muscular  exhaustion  and  when  frequently  repeated  and  the  so-called 
siaitis  epil opticus  ensues,  death  may  result  from  asphyxia  due  to  failure  of  respira- 
tory movements.  Other  irregularity  of  movement— ataxic,  choreic,  athetoid,  etc. — 
are  usually  the  result  of  lesions  in  organs  like  the  cerebellum  or  basal  ganglia  which 
modify  movements,  rather  than  those  affecting  the  primary  conducting  path. 

On  the  Sensory  Side. — Like  those  of  motion,  sensory  disturbances  may  result 
from  cortical  or  subcortical  lesions.  They  also  may  be  irritative  and  associated 
with  subjective  symptoms  of  paresthesia  or  paralytic,  and  accompanied  })y  anesthesia. 

Anesthesia  may  be  complete  or  partial  (hypesthesia)  to  various  forms  of  stimu- 
lation— to  pain,  touch,  pressure,  temperature,  etc.  The  deeper,  as  well  as  the 
cutaneous  sense,  may  Ije  affected  and  there  may  be  loss  of  the  sense  of  posture  in 
an  extremity,  or  of  its  position  in  space.  Owing  to  the  fact  that  a  profound  sen- 
sory paralysis  leads  to  the  shutting  off  of  all  afferent  impulses,  a  certain  degree  of 
motor  impairment  is  an  almost  invariable  accompaniment.  On  the  other  hand,  no 
sensory  disturbance  need  accompany  motor  paralysis. 

Irritative  sensory  symptoms  may  precede  those  of  motion.  Thus,  the  aura  or 
warning  of  an  impending  c(m\'ul8ion  may  be  an  important  clinical  sign  and  may 
at  times  serve  to  indicate  the  situation  of  the  lesion,  even  though  the  convulsion 
itself  was  general  from  tlie  onset.  The  warning  may  occur  as  a  subjective  sensory, 
gustatory,  visual,  or  olfactory  impression. 

I)istur})ances  of  special  sense  perception  may  be  secondary  not  only  to  peripheral 
lesions  of  the  nerves  themselves,  but  also  to  lesions  of  the  cerebral  centers  where 
special  sense  impressions  are  registered.  A  lesion  may  jKjrvert  or  destroy  any  of 
the  s})ecial  sense  qualities — smell,  taste,  hearing,  and  sight. 

THE  REGIONAL  DUGNOSIS  OF  BRAIN  LESIONS 

In  a  certain  proportion  of  cases  it  is  possible,  by  moans  of  study  of  the 
focal  symptoms  pro<luced,  to  dotormino  with  more  or  less  accuracy  the  scat  of 
tlie  lesion,  ami  while  a  certain  number  of  the  data  oliserved  and  tlie  conclusions 
to  be  drawn  therefrom  have  lx?en  mentioned  in  Vol.  I,  they  will,  for  the  con- 
venience of  the  reader,  be  to  srmie  ext(»nt  rejKfated  in  the  following  |)aragraphs, 
together  with  certain  additional  diagnostic  signs  and  symptoms.  Ix»sions  of 
tlie  motor  area  comprising,  as  stated  in  Vol.  I,  the?  areas  lying  in  tlie  c^)rtex 
in  the  anterior  and  posterior  central  g^Ti  se{)arated  by  the  fissure  of  Rolando, 
may  give  rise  to  fairly  definite  localizing  symptoms.  I>f*hind  the  Rolandic 
fissure  it  is  believed  that  the  nen'es  of  sens^*  j)ass  to  the  cortex,  and  in  front 
of  it,  as  described  in  Vol.  I,  tlie  motor  nuclei  for  the  miis^des  of  the  extremitif»s, 
trunk,  face,  etc.     Irritation  of  groups  of  ei-lls  in  the  motor  area  may  lc;ad  t^> 
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convulsive  movements,  which  begin  in  certain  muscles  or  groups  of  muscles 
and  then  spread  to  other  groups  presided  over  by  the  adjoining  motor  cortex. 
The  seat  of  the  irritation  may  often  be  inferred  by  studying  the  onset  of  the 
convulsive  attacks.  The  muscles  in  which  the  convulsive  movements  first  occur 
represent  that  portion  of  the  cortical  motor  area  which  is  the  seat  of  the  lesion. 
In  progressive  lesions,  such  as  tmnors  situated  in  the  motor  area,  it  will  often 
be  noted  that  during  the  early  stages  of  the  disease  the  symptoms  are  irritative 
in  character,  producing  convulsions,  and  that  as  the  tumor  or  other  lesion  in- 
creases in  size,  the  nerve  cells  may  be  destroyed  by  pressure  or  infiltraticm 
and  the  irritative  lesion  is  then  followed  by  a  paralysis  of  the  muscles  fomierly 
the  seat  of  convulsive  movements.  Lesions  confined  to  the  motor  area  are  not 
attended  by  disturbances  of  sensation. 

Lesions  in  the  sensory  field  or  behind  the  Rolandic  fissure  in  the  posterior 
gyrus,  may  produce  various  disturbances  of  sensation,  at  first  of  an  irritative 
character,  such  as  paresthesia?  of  various  kinds,  numbness,  tingling,  etc.  Later 
in  the  course  of  the  disease  actual  loss  of  sensibility  may  occur  with  anesthesia. 
It  is,  however,  to  be  borne  in  mind  that  cortical  lesions  may  be  very  extensive 
without  any  changes  in  sensibility,  and  that  from  such  changes  our  diagnostic 
conclusions  are  only  rarely  aided  to  any  very  marked  extent.  When,  however, 
a  lesion  exists  in  the  sensory  pathways  beneath  the  cortex,  the  sjTnptom  of 
anesthesia  is  ai)t  to  be  more  pronounced. 

Degeneration  of  tlie  pyramidal  tract  follows  a  destructive  lesion  of  the  anterior 
gyrus;  the  deej)  reflexes  are  increased  and  Babinsky's  phenomenon  is  present — i.e., 
upon  mechanical  stimulation  of  the  sole  of  the  foot,  the  great  toe  is  thrown  into  s 
(condition  of  strong  hyperextension.^ 

Lesions  of  the  Frontal  Lobe. — Lesions  of  the  anterior  portion  of  the  frontal 
lobe*,  if  not  very  extensive,  may  produce  no  symptoms  whatever,  or  if  symptoms 
are  j^rodueed  they  will  be  of  a  general  character  and  will  consist  of  apathy, 
changes  in  disj)osition,  or  of  mental  dullness,  and  evidences  of  a  general  weak- 
ening of  the  intelligence.  Lesions  in  the  posterior  portion  of  the  frontal  lobe 
may  produce  disturbances  in  the  conjugate  movements  of  the  head  and  of  the 
eyes,  together  with  disturbances  of  the  motor  portion  of  the  speech  mechanism, 
speaking  and  writing.  Cushing  states  that  "  it  is  a  question  of  dispute  as  to 
which  of  the  frontal  lol)es  ])resides  most  definitely  over  the  intellectual  facidties, 
the  general  consensus  of  opinion  being  that  in  right-handed  people  the  left 
prefrontal  lobe  is  the  more  important  of  the  two."  The  symptoms  produced 
by  lesions  of  the  third  frontal  convolution  (Broca's)  are  disturbances  of  speech. 
They  have  been  sufficiently  dwelt  upon  in  Vol.  I. 

The  Parietal  Lobe. — The  parietal  lobe  is  divided  into  an  upper  and  lower 
lobule.  The  lower  lobule  lies  below  the  interparietal  fissure  and  includes  the 
supramarginal  and  angular  gyri.  Although  the  symptoms  produced  by  lesions 
of  this  portion  of  the  brain  have  been  already  given  in  Vol.  I,  for  the  conve- 

*  Gushing,  loc.  cxL^  p.  164 
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nience  of  the  reader  they  are  here  repeated.     They  are  thus  described  by 
dishing:  ^ 

One  characteristic  symptom  follows  a  destructive  lesion  of  the  angular  gyrus 
of  the  left  side  in  right-handed  people — namely,  word-hlindness  or  the  inability  to 
appreciate  the  meaning  of  written  language.  A  deep-seated  lesion  which  involves 
the  paths  radiating  from  this  word-seeing  center  is  apt  to  involve  the  optic  radia- 
tion as  well,  and  consequently  to  lead  to  a  half-blindness  of  the  corresponding 
sides  of  both  retinae. 

A  lesion  of  the  superior  parietal  lobule,  particularly  if  it  be  subcortical,  leads 
to  disturbances  of  stereognosis;  in  other  words,  of  the  power  to  recognize  through 
contact  alone,  the  form  or  character  of  objects,  or  to  name  unseen  objec*ts  when 
they  are  handled. 

In  the  case  of  a  sul>cortical  lesion,  especially  if  it  encroaches  on  the  postcentral 
gyms,  other  sensory  disturbances  are  apt  to  be  present,  such  as  loss  of  muscle  sense, 
of  j)ositi(m  in  space,  or  even  of  forms  of  common  sensation. 

The  right  parietal  lobe  is  a  comparatively  silent  area,  given  up  largely  to  asso- 
ciation paths. 

The  Occipital  Lobe  and  Visual  Pathway. — ^The  former  includes  the  posterior 
end  of  the  hemisphere,  both  upon  its  external  and  mesial  aspects.  The  parieto- 
occipital fissure  forms  its  mesial  anterior  boundary,  while  it  is  limited  on  the 
c<mvexity  by  an  imaginary  line  passing  from  this  fissure  forward  and  downward 
to  the  annectant  convolutions.  This  lol)e  includes  on  its  mesial  surface  the  cuneus 
and  lingual  g)'nis,  from  which  area  the  optic  radiation  passes,  by  the  posterior  end 
of  the  internal  capsule,  to  the  thalamus  and  external  geniculate  body,  and  thence 
by  the  oj)tic  tract  to  the  retinae.  A  destructive  lesion  of  this  portion  of  the  occip- 
ital cortex  gives  rise  to  blindness  of  the  homolateral  halves  of  both  retinae  (homony- 
nums  hemianopsia),  the  patient  being  unable,  when  looking  directly  forward,  to 
see  olgects  upon  the  opposite  side  of  the  body  until  they  are  brought  across  the 
median  plane.  Hemianopsia  may  not  be  complete  both  for  form  and  color,  as  one 
or  the  other  may  escai>e,  and  there  are  certain  cases  which  indicate  that  a  quad- 
ran  tal  hemianopsia  may  result  from  lesions  in  this  situati(m.  Should  the  lesion 
Ik*  a  deep  one  and  involve  the  optic  radiation,  homonymous  hemianopsia  may  be 
accom])anied  by  hemianesthesia  or  hemiplegia  from  implication  of  the  adjoining 
paths  for  sensation  and  motion  in  the  internal  capsule. 

The  symptom  hemianopsia  is  such  a  very  important  one  in  diagnosis,  and 
leads  to  such  definite  conclusions,  that  the  author  f(»els  that  no  aiK)logy  is  neces- 
sary for  giving  another  short  quotation  from  Cushing  in  regard  to  this  group 
of  symptoms.- 

When  hemianopsia  occurs  suddenly  with  symptoms  of  vascular  obstruction  it 
usually  indicates  occlusion  of  the  cerebral  artery  in  the  neighboring  calcarine  fis- 
sure. In  these  cases  of  hemianopsia  from  cortical  lesicms,  the  puj)ils  react  in  the 
usual  manner  when  a  ray  of  light  is  thrown  on  the  blind  halves  of  the  retinae 
(Wernicke's  hemiopic  pupillary  reaction).  A  lesicm  of  the  o])tic  tract  must  l>e  ante- 
rior to  the  oculo-motor  nuclei  to  abolish  this  reflex.  .  .  . 


45 


» Gushing,  loc.  cit.,  p.  165.  '  Ihid.,  p.  166. 


690  APPENDIX 

Irritative  lesions  of  tlie  occipital  lobe  may  give  rise  to  subjective  flashes  of  light 
or  of  colors  and  these  phenomena  may. constitute  an  aura  for  general  epileptic  con- 
vulsions originating  from  an  organic  process  here.  Experimentalists  have  been 
led  to  believe  that  centers  for  certain  movements  of  the  eyes  are  situated  in  the 
occipital  lobe.    If  actually  present  they  are  of  no  diagnostic  significance. 

The  Temporal  Lobe. — A  large  portion  of  the  temporal  lobe,  lying  as  it  does 
beneath  the  fissure  of  Sylvius,  and  forming  a  considerable  part  of  the  under 
surface  of  the  hemisphere,  is  a  silent  region  of  the  brain,  since  large  destructive 
lesions  may  here  exist  without  producing  symptoms.  As  stated  in  Vol.  I,  the 
superior  temi)oral  convolution  on  the  left  side  presides  over  the  power  to  appre- 
ciate spoken  language,  and  destructive  lesions  of  this  part  produce  so-called 
"  word-deafness." 

The  uncinate  gyrus  situated  at  the  lower  and  anterior  part  of  the  temporal 
lobe  is  associated  with  the  senses  of  taste  and  of  smell.  Irritative  lesions  in 
this  region  which  lead  to  epileptic  attacks  may  have  as  an  aura  the  subjective 
sensation  of  some  peculiar  taste  or  odor.  The  function  of  a  large  portion  of  the 
temjxiro-sphenoidal  lobe  is  unknown. 

The  disturbances  j)roduced  by  lesions  of  the  basal  ganglia,  the  crura  cerebri, 
the  ]X)ns,  and  the  corpora  quadrigemina,  as  well  as  the  symptoms  produced  by 
lesions  of  the  ceretellum,  have  been  sufficiently  dwelt  upon  in  Vol.  I. 

TUMORS  OF  THE  BRAIN  AND  THEIR  DUGNOSIS 

Every  variety  of  tumor,  with  few  exceptions,  has  been  observed  in  the  brain 
as  a  primary  or  secondary  growth.  The  most  frequent  types  are  the  endothe 
liomata.  As  they  occur  in  the  brain  they  are  fairly  benign  forms  of  tumor; 
they  usually  originate  in  the  meninges  and  have  a  distinct  capsule,  so  that  if 
accessible  to  o])orati(m  they  are  quite  readily  removed. 

Glioma  and  combinations  of  glioma  Avith  sarcoma  arise  from  the  connective- 
tissue  framework  of  the  neuroglia.  They  are  soft  infiltrating  tumors  and  are 
prone  to  undergo  cystic  and  other  forms  of  degeneration.  They  are  among  the 
less  favorable  types  of  cerebral  growth  for  operation. 

Cystic  tumors,  usually  of  parasitic  origin  (echinococcus),  or,  in  other 
cases  as  the  result  of  trauma,  are  not  very  rare  in  the  brain.  The  history  of 
their  growth  is  that  as  the  tumor  increases  in  size  it  leads  to  pressure  symp- 
toms. Carcinoma  occurs  in  the  brain  as  a  metastatic  tumor,  and  is,  therefore, 
rarely  suitable  for  operation.  The  metastases  occur  most  often  in  the  bones  of 
the  skull  than  elsewhere  and  secondarily  invade  the  cranial  cavity.  The  sar- 
comata may  occur  primarily  in  the  brain  or  as  metastatic  tumors.  In  the  latter 
group  of  cases  they  most  commonly  originate  in  the  skull.  Nearly  all  the 
various  forms  of  benign  new  growths  of  the  connective-tissue  type  are  occa- 
sionally observed  in  the  interior  of  the  skull. 

In  addition  to  true  tumor  formation,  syphilitic  gummata  and  localized  areas 
of  tuberculous  infiltration  are  not  very  rare  in  the  interior  of  the  skull.    They 
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jinnliice  syiiiptoms  wliicli  are  scarcoly  txj  be  tliffercotiated  from  tniL*  tumor 
foriuation.  The  following  favorite  sites  for  the  ot'currence  of  the  several  forms 
uf  tmuor  most  eommoiily  observed  in  the  brain  are  those  given  by  Cushiug :  ' 

Tnl>erciiIous  itifilt rations  are  more  common  in  the  cerebellmn  than  elsewiicre, 

sypliilitic  gummuta  originate  most  often  in  the  nifiiinges  at  the  base  of  the  hrain. 

Kndothelioma   in   the   meninges   of   the   subtenti^riid    rrgion,   evsts   in   the   turtex, 

icholestcatoma  in  the  temporal  h>be,  teratoma  in  Uie  pituitary  body  and  itud-basal 

region. 

The  tymptoms  prcMlneed  by  tumors  rd'  the  brain  may  lie  c]ividf*d  into  two 
groujts — nanielVj  synipttjins  due  to  a  (jcnt'ralizcd  incn'fise  of  udmcniiilat  pres- 
aare  and  symptoms  of  a  lorfd  ebaraeter  due  to  tlie  dcslntdian  or  irriiaiion  of 
the  part  of  the  brain  involved  in  the  tnnu>r.  The  most  constant  general  sym[> 
toms  of  tumors  of  the  brain  are  headache,  votnUintjj,  and  ckokcd  dish.  It  is, 
however,  to  be  bi^rne  in  mind  that  if  a  tumor  is  situated  in  one  of  the  areas 
of  the  brain  whose  destruction  does  not  produce  definite  symptoms,  or  if  the 
tiniior  merely  intiltrates  the  brain  without  increase  of  intracranial  pressure,  it 
may  reach  a  large  size  vvitliout  jiroilueing  any  symptoms  whatsoever.  In  some 
of  these  cases  the  dealh  of  the  individual  is  preeedcd  merely  for  hours  ^r  days 
by  the  symjitnuis  of  a  cf/rebral  ajMiplexy  inmi  hemorrhage  int«i  the  gr*>wth,  or 
the  patient  may  sudch-nly  develop  general  eonvnlsions,  delirium^  and  conuij  fol- 
lowed by  death  within  a  few  days, 

Tlte  uEAOAtMiK  produced  by  tumors  of  the  brain  may  he  a  generalized  dull 
hea<laclie,  which  is  more  or  less  constant,  but  is  usually  more  se»vere  in  the 
nioming,  or  it  may  Ije  a  headache  referred  to  some  particular  region — the 
occiput,  the  foreliead,  the  temporal  region,  etc.  It  is  rare  that  the  headache  is 
of  diagnostic  value  in  loratiug  the  sent  <rf  a  tumor,  unless,  as  rM/casiomilly  ha[>- 
|K'ns,  tlie  imia  is  always  referred  to  the  same  sjiot  and  h  a(*companied  by  ten- 
derness on  jK^rcussitm  over  the  skull  at  this  piint.  The  headache  in  some  eases 
of  tunifirs  of  the  brain  may  become  progressively  worse,  and  finally  reach  an 

.agonizing  character. 

I  Vomiting. — The  vomiting  wdiich  occurs  in  tumors  of  the  brain  nuiy  be  fre- 
quent, or  (x'eur  at  irregular  interviils,  or  the  symptom  may  Ijo  entirely  abs4'nt, 

1  The  vomiting  is  frcijueutly  of  a  prcijcctile  character,  and  it  may  come  on  sud- 

I  denly,  indci>eudcntly  of  the  ingi^stion  of  fm>d.  It  may  or  may  not  l)e  accom- 
panied by  nausea.  It  is  sometimes  made  worse  when  the  patient  stands  erect 
or  sits  up  after  lying  in  bed,  and  is  most  frequently  observed  upon  rising  in  the 
morning. 

Chokkb  Disk. — Choked  disk  18  one  of  the  most  constant  signs  of  tumor  <if 
Itlte  hrain.  It  must  be,  however,  differentiated  from  similar  app^-arances  in 
the  fundus  of  the  eye  complicating  nephritis.  If  a  tumor  is  situated  to  one 
fiido  of  the  median  line  in  the  front  part  of  the  brain,  it  may  give  rise  to 
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choked  disk  confined  to  one  eye.  When  the  tumor  is  situated  at  some  distamr 
from  tlie  orbit,  the  choked  disk  is  observed  as  a  bilateral  lesion.  It  is  to  In- 
borne  in  mind  that  in  any  case  of  tumor  of  the  brain  any  one  of  these  symp- 
toms may  be  slight  or  absent,  or  may  not  be  developed  until  late  in  the  disease. 
Local  Symptoms. — I..ocal  symptoms  may  or  may  not  be  present  in  tumor  of 
the  brain,  even  though  the  tumor  be  of  considerable  size.  This  fact  is  ex- 
plicable upon  the  ground  that  there  are  large  portions  of  the  brain  whose  fun^ 
tion  is  unknown  and  whose  injury  or  destruction  give  rise  to  no  symptoms 
which  we  are  able  to  recognize.  In  some  instances  general  symptoms  will  be 
present,  as  well  as  localizing  ones ;  in  others,  there  may  be  distinct  localizing 
symptoms  without  headache,  vomiting,  or  choked  disk. 

Tumors  which  invade  the  motor  area  will  usually  be  attended  by  symptoms 
of  irritation  followed  by  those  of  paralysis.  The  location  of  the  tumor  niav 
sometimes  lye  quite  accurately  made  out  by  observing  the  particular  groui)s  of 
muscles  which  undergo  convulsive  contractions,  as  the  result  of  irritation,  and 
the  same  is  true  of  the  paralytic  symptoms.  Tumors  which  invade  the  area  of 
the  brain  just  liehind  the  motor  area  may  give  rise  to  sensory  disturbances, 
such  as  have  been  described  in  a  preceding  paragraph.  Their  diagnostic  value 
is,  however,  less  than  that  of  the  motor  symptoms.  Tumors  of  the  frontal  loin? 
frequently  give  rise  to  no  localizing  symptoms  whatever,  and,  as  has  elsewhere 
been  stated,  the  only  symptoms  produced  for  a  long  time  may  be  changes  in  the 
disposition,  restlessness,  mental  apathy,  stupor,  etc.  Tumors  of  one  lateral 
occipital  lobe  produce  hemianopsia.  If  both  lobes  are  involved,  blindness  is 
produced.    In  regard  to  tumors  in  the  parietal  lobe.  Gushing  states  as  follows:  ^ 

Tumors  in  the  parietal  lobe  may  also  lead  to  Jacksonian  attacks  preceded  l>y 
sensory  symptoms.  A  degree  of  aphasia  is  apt  to  be  present  when  the  left  angular 
gyrus  is  involved,  with  especial  loss  of  understanding  of  written  words  and  letters 
(word-blindness).  On  the  advance  of  these  tumors  there  may  be  some  permanent 
disturbance  with  sensation  of  tlie  cortical  type  (involvement  of  extremities  more 
than  trunk)  on  tlie  contralateral  side  of  the  body;  also  disturbances  with  muscle 
sense,  posture  sense,  or  sense  of  position  in  space;  also  inability  to  recognize  the 
form  or  consistence  and  to  name  objects  placed  in  the  affected  hand — ^astereognosis. 

Tumors  of  the  temporal  lobe  may  produce  no  notable  symptoms  until  they 
have  extc^nded  to  the  lower  motor  centers  of  the  cortex.  If  they  involve  the 
superior  temporal  gyrus  upon  the  left  side,  they  may  produce  word-deafness. 
At  the  apex  of  the  temporal  lobe  in  the  uncinate  gyrus  lie  the  centers  for  taste 
and  smell,  and  these  senses  may  be  interfered  with  by  tumors  in  this  situation, 
or  attacks  of  epil(»i>sy  may  occur  with  an  olfactory  or  gustatory  aura.  Tumors 
of  the  cor])us  callosum  and  of  the  mesial  surface  of  the  cerebellum  usually 
produce  no  localizing  symptoms,  but  may  be  attended  by  progressive  loss  of 
mental  activity,  these  symj^toms  reseml)ling  those  produced  by  tumors  of  the 
frontal  lobe. 


'  Gushing,  he.  cit,^  p.  225. 
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Tiiraors  *if  \hv  basal  irarifrlifl.  nmy  cause  n  variety  of  svinptoins.  These 
tninorHf  of  course,  are  nut  aeet's^iiblo  to  .surgical  treatuirut  AcrurJiug  to  Uush- 
ing,'  the  following  groiipa  of  syiiiptonis  may  CK»cur:  Pressure  uprai  liir  internal 
ciijj.sule  ea list's  inferfeivin-o  witli  tlie  uintor  and  Hensurv  j>iitlj\vays  to  tlie  eortcx, 
tluL*   heniiplpgiaj   Ijeiiiiaue.sthe.siH,   lieuiiataxia,  or  lieHiiaHH|isia   may   oeeur: 

Lesions  of  the  thalamus  are  apt  to  cause  athetoid  movemeuti*  or  tremors  of  the 
opposite  Umt»8.  The  deep  reflexes  may  Im  im-ieased ;  the  superfieial  absent — 
Babin^ki^s  ten?  phenomenon  in  jjarticular.  MusL'ular  sense  and  stei-eognosis  are 
usually  atfeeteil. 

Tumors  of  the  corpora  qnadrigemina  lead  tn  a  staggering  gait,  a  tendency  to  fall 
to  one  side  and  backward,  t<>  a  failure  of  sight  and  bearing,  tt^  nvstagnuK«  and  to 
palsies  of  the  wubir  moveiiicuts  witbtnit  tnie  jmralysis  of  the  ot-ulomotor  nerves. 

m  Tnniors  uf  the  pons  and  of  tlie  crura  cerebri  are  not  amenable  to  surgical 
■  treatment.  The  general  symptoms  are  apt  to  overshadow  the  localizing  ones, 
K  Tumors  of  the  cerebellum  give  rise  quite  early  to  choked  disk,  together  with 
^^igns  of  increased  intracranial  pressure.  In  tumors  situated  within  the  cere- 
l)ellum,  giddiness  and  vertigo  are  common  symptoms.  The  localizing  symptoms 
are  a  staggering  gait,  a  tendency  to  fall  to  one  side,  sometimes  toward  the  side 

tof  the  lesion;  tliere  is  nniscnlar  weokTiess  and  ataxia  most  marked  niHm  the 
fiide  of  the  tunnir.  The  head  is  sometimes  held  tilted  tfiward  the  side  of  the 
lesion,  %vhile  the  face  is  rotated  toward  the  opfwaite  side,  Xystagnius  is  a 
common  symptom.  There  may  be  l()(*alized  tenderness  of  the  skull  Ifcueath 
the  <xieiput.  In  regard  to  tumors  situated  ch>se  to  but  outside  the  cerelMidlum, 
m  Cushing  ^  states  as  follows : 

I         Extracerebellar    tumors    favorable    for    operative    removal    often    lie    in    the 
cerebello- pontine  recess  and  cerebral  nerve  symptoms  are  always  present*     These 

»  growths  are  supposed  to  arise  from  the  acoustic  nerve,  and  tinnitns  with  unilateral 
deafness  is  often  the  first  symptom.  They  enlarge  slowly  and  it  may  l>e  years 
before  some  pressure  palsy  of  the  facial,  abdueens,  or  trigeminal  nerve  rw^rurs. 
The  growtli  in  time  com|jresses  the  lateral  lobe  of  the  cerebellum  and  pons,  when 
local  symptoms  similar  to  those  recounted  above  will  jmt  in  an  appearance.  Gen- 
eral symptoms  also  may  ultimately  appear  from  closure  of  the  iter,  though  they 
may  l>e  delayefl  for  years. 


I 


Tumors  of  the  pituitary  body  may  produce  hemianopsia.  In  a  certain 
number  of  cases  acromegaly  nmy  develop  with  the  synn»toms  couumm  to  this 
disease.  Ilcadaebe,  convulsions,  vomiting,  apathy,  mental  deterioration  are  not 
uneonmion. 

In  ref'gard  to  the  iliagnosis  of  tumors  of  the  l>rain  in  general,  it  may  be 
aaid  that  when  favorably  situated  their  situation  may  be  more  or  less  accu- 
rately inferred,  and  that  in  a  certain  proportion  of  cases  their  successful  o|>er- 
ative  removal  is  ]>ossible.     As  elsewhere  indicated,  however,  a  tumor  of  eon- 


Cushing,  loc,  ctL,  p.  22fi. 


'  Jhid.,  p.  228. 
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siderabli*  size  may  exist  in  several  areas  of  the  brain,  notal)ly  in  the  frontal 
and  teniiK»ral  regions,  witliont  jmnlncing  any  k>calizinu  symptoms,  and  until 
the  tumor  has  attaini^l  a  very  larg(»  siz<»  hut  f(»w  generalizc»d  symptoms.  It 
has  l)eeii  shown  that  in  a  few  cases  the  situation  of  a  tumor  in  the  brain  may  l>e 
demonstrat(Ml  by  means  of  the  X-rays.  If  the  tumor  has  produee<l  l)ony  <le- 
struetion  f»r  a  new  growth  of  bone,  these  lesions  may  show  in  the  X-ray  plate 
ami  thus  ai<l  in  the  diagnosis.  In  the  diagnosis  of  brain  tumors  it  is  necessary 
to  exclude  syphilis,  tulx^rculosis.  abscess  of  the  brain,  and  meningitis  from  other 
caus<»s,  as  well  as  chronic  nephritis.  Some  of  theses  conditions  can  be  diagn<:»r?ti- 
cated  with  probability  by  means  of  a  hnnbar  jumcture,  but  (^ishiug  calls  atten- 
tion to  the  fact  that  if  a  tumor  is  present  lumbar  puncture  is  a  dangerous 
procedure,  and  may  k»  followed  by  sudden  death. 

ADDITIONAL  REMARKS  IN  REGARD  TO  GUNSHOT  WOUNDS  PRODUCED 
BY  MILITARY  RIFLE   BULLETS  OF  THE   MOST  RECENT   TYPE 

At  the  present  time,  Germauy,  Eugland,  and  France  have  adopted  a  mili- 
tary rifle  which  tires  a  bullet  of  a  caliber  of  88  mm.  The  bullet  differs  from 
those  used  by  other  nations  in  certain  particulars.  Instead  of  a  roundcnl  or 
ogival  point,  the  bullet  is  8har])ly  jx>inted.  It  is  probable  that  other  nations 
will  soon  adopt  this  form  of  bullet.  The  pointed  bullet  offers  less  resistaiKV 
to  the  air  than  other  foruis,  and  consequently  a  flatter  trajectory  is  possible. 
The  center  of  gravity  of  the  bullet  lies  nearer  its  base  than  in  the  ogival-tippetl 
bullets,  and  this  ])roduces,  so  it  is  said,  a  tendency  for  the  bullet  to  tip  (»ver 
after  it  has  reached  a  certain  point  in  its  flight.  In  order  to  overcome  this 
tendency  at  ordinary  ranges,  the  initial  velocity  given  to  the  bullet  is  very 
high  indeed.  The  German  bullet  is  27.8  mm.  long  and  weighs  10.0  gnis.  A 
review  of  the  exjxTiments  of  others  and  the  results  of  certain  experiments  made 
by  himself  have  l)een  j)ublished  by  Dr.  F.  Eiedinger,  and  from  his  monograph 
the  following  data  are  derived :  ^ 

Th(»  ])owder  load  is  13.3  gms.  On  account  of  the  relatively  small  weight 
of  the  cartridges,  soldiers  are  able  to  carry  a  larger  numl>er  without  notable 
effort.  Tho  T\i\o  is  most  efficient  up  to  ranges  of  from  800  to  1,000  meters. 
The  initial  vehK'ity  of  the  bullet  is  855  meters  per  second.  The  extreme  range 
is  4,500  uK^ters.  At  a  range  of  800  meters  the  bullet  will  perforate  in  a  sag- 
ittal direction  any  portion  of  the  human  body.  At  the  same  range,  if  the 
body  is  struck  lengthwise,  wounds  are  obsen'ed  from  400  to  GOO  mm.  in  length. 
If  at  this  range  the  bullet  strikes  flatwise,  a  wound  of  130  mm.  deep  raav  1* 
produced.  At  very  great  ranges  the  weapon  is  less  efficient  than  the  militarr 
rifles  at  j)resent  in  use  by  other  nations,  and  at  similar  ranges  the  bullet  shows 
a  decided  tend(»ncv  to  ti])  over.  It  is,  therefore,  probable  that  wounds  maJe 
by  the  bullet  striking  flatwise*  will  Iw  more  common.  Further,  there  is  some 
tendency  for  tlu»  bullet  to  l)e  deflected  when  it  strikes  hard  bone. 

» *'  Ul)er  die  Wirkung  inodemer  Projektile,"  by  Dr.  F.  Riedinger. 


J 


ADDITIONAL   REMARKS    IN   REGARD    TO   GUNSHOT    WOUNDS      695 

In  general,  the  destruction  of  bones  and  soft  ])arts  and  the  wounds  produced 
closely  resemble  those  made  by  the  ordinary  ogival-pointed  bullet.  In  the  shafts 
of  the  long  bones  the  bullet  produces  comminuted  fractures,  the  area  of  conmii- 
nution  and  the  lines  of  fracture  suggest  in  shape  the  outlines  of  an  ordinary  en- 
velope, or  in  other  cases  the  outspread  wings  of  a  butterfly.  At  close  ranges 
a  large  number  of  minute  bone  fragments  are  produced  of  a  generally  quadri- 
lateral shai>e.  At  increased  ranges  the  comminution  is  less  marked,  the  mmiber 
of  fragments  is  smaller,  and  the  size  of  the  individual  fragments  greater.  In 
these  particulars  the  wounds  do  not  differ  markedly  from  those  ordinarily 
observed.  Comminution  of  the  shafts  of  Umg  bones,  tibia  and  femur,  is  ob- 
served up  to  a  range  of  2,000  meters.  If  the  shaft  of  the  long  bone  is  struck 
ncjar  its  border  without  ojxjning  the  medullary  canal,  a  groove  may  be  cut  in 
the  bone  without  notable  comminution  and  without  any  marked  radiating  lines 
of  fracture.     (Fessler.) 

Upon  the  spongy  ends  of  the  long  bones  simple  perforations  are  often  pro- 
duced, resembling  those  made  by  the  ogival-pointed  bullet.  In  other  cases  i)er- 
foration  occurs  with  more  or  less  marked  radiating  lines  of  fracture.  The 
more  nearly  the  wound  approaches  the  hollow  diaphysis  of  the  bone,  the  more 
marked  is  the  splintering  and  comminution. 

The  wound  of  entrance  in  the  skin  from  direct  shots  is  very  small,  smaller 
usually  than  the  diameter  of  the  bullet.  The  edges  of  the  wound  usually  show 
fine  radiating  tears.  The  w^ound  of  entrance  is  slightly  stained  of  a  grayish 
color,  due  to  powder  residue  which  clings  to  the  bullet.  It  is  thus  j/ossible 
to  differentiate  the  wound  of  entrance  from  the  wound  of  exit.  If  the  bullet 
strikes  the  skin  obliquely  or  flatwise,  the  wound  of  entrance  will,  of  course,  be 
larger  and  of  a  different  shape.  The  wound  of  exit  is  also,  as  a  rule,  quite 
small,  irrespective  of  the  amount  of  destruction  of  the  b(me  or  subcutaneous 
soft  parts.  When  bones  are  fractured,  minute  particles  of  bone  are  scattered 
through  the  tissues  and  may  sometimes  be  seen  in  the  wound  of  exit.  If  the 
bullets  strike  flatwise  the  wound  of  exit  is  usually  much  larger,  and  through 
it  torn  tendons  and  muscular  bellies  may  protrude. 

Kiedinger  says  in  regard  to  the  most  modern  French  military  rifle  that 
the  ball  is  solid ;  it  consists  of  copjxjr,  to  \vhich  a  small  amount  of  zinc  is  added. 
It  is  pointed  at  the  end,  resembling  in  slia]X3  a  torpedo  or  cigar.  It  is  longer 
than  the  German  bullet,  39.9  mm.  as  compared  with  27.8  mm.  The  caliber 
is  8.0  mm.  The  bullet  weighs  13.2  gms.,  and  is  therefore  heavier  than  the 
German  bullet.  The  initial  velocity,  however,  is  lower,  730  as  compared  with 
830  meters.  The  trajectory  is  not  as  flat  as  the  German  rifle,  but  the  weapon 
is  effective  at  greater  ranges. 

Kiedinger  considers  that  the  most  important  differences  in  the  wounds 
produced  by  these  pointed  bullets  will  depend  upon  the  tendency  for  the  bullet 
to  be  upset  in  its  flight  and  to  strike  flatwise.  Sufficient  observations  have 
not  as  yet  lx?en  made  to  determine  how  often  such  wounds  will  occur.  If  the 
bullet  strikes  point  foremost,  wounds  of  the  soft  parts  alone  will  probably  be 
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simpler  even  than  those  product  by  the  ogival  bullet,  and  the  same  will  be 
true  for  wounds  of  the  spongy  bones.  If,  on  the  other  hand,  the  bullet  upsets, 
a  considerable  cavity  will  be  produced  in  the  track  of  the  wound.  The  wounds 
of  the  shafts  of  the  long  bones  do  not  differ  materially  from  those  made  by 
other  small-calilx?r  bullets.  When  the  bullets  strike  flatwise  the  destruction 
of  both  bone  and  soft  parts  will  be  greater.  The  wounds  of  entrance  and  exit 
will  be  larger  and  aseptic  healing  will  be  more  difficult  to  obtain.  Ilie<linger 
says,  that,  if  the  bullet  strikes  some  very  massive  obstruction  when  moving  at 
high  velocity,  any  massive  hard  portion  of  bone,  for  example,  the  mantle  may 
be  torn  and  the  leaden  core  of  the  bullet  may  split  up  into  fragments,  producing 
very  severe  wounds. 

Whether  this  will  happen  more  frequently  than  formerly  cannot  at  present 
be  said.  The  pointed  bullet  is  even  more  apt  to  make  a  clean  perforation  in 
blood-vessels  than  the  ogival  form.  Wounds  of  nerve  trunks  will  probably 
resemble  those  already  observed.  Fessler  fired  twelve  experimental  shots  through 
the  abdomen.  In  all  but  one  the  intestine  was  w^ounded.  The  effects  upon 
the  skull  were  said  to  be  even  more  destructive  than  usual.  Wounds  of  the 
thorax,  when  the  bullet  preserves  its  projx^r  line  of  flight,  wnll  not  differ  from 
those  produced  by  the  ogival  bullet.  If,  however,  the  bullet  is  upset  and  strikes 
flatwise,  more  serious  injuries  are  to  be  expected.  Thus  a  certain  proportion 
of  the  wounds  Avill  be  more  serious  than  ordinary,  and  there  will  exist  another 
group  in  which  the  injuries  will  be  relatively  slight. 

With  the  exception  of  the  greater  tendency  of  these  bullets  to  upset  in  their 
flight,  or  to  upset  when  they  strike  bone,  it  does  not  seem  to  me  that  the  wounds 
produced  are  likely  to  differ  materially  from  those  ordinarily  observed. 

In  regard  to  the  cavalry  arm  of  the  U.  S.  military  service,  recent  ex])erience 
and  experiments  seem  to  show  that  revolvers  of  .38  caliber  are  not  sufficiently 
powerful  and  do  not  produce  sufficient  shock  to  stop  a  charging  horse,  unless 
the  shot  be  a  particularly  fortunate  one.  Experiments  were  conducted  upn 
steers  for  the  pur]X)se  of  testing  the  stopping  power  of  various  pistols.  It  was 
found  that  a  heavy  revolver  of  .45  caliber,  when  fired  through  the  body  of  an 
ox,  would  nearly  always  cause  it  to  drop  instantly  so  that  it  was  unable  to 
regain  its  feet.  Revolvers  with  lighter  bullets  and  of  smaller  calibers  fail  to  do 
this.  The  revolvers,  therefore,  of  the  United  States  cavalry  have  been,  or  will 
be,  increased  in  size  and  caliber. 

THE   SERUM   DIAGNOSIS   OF   SYPHILIS 

In  order  to  understand  the  serum  diagnosis  of  syphilis  known  as  the 
AVassorniann-Noisser-Bnick  reaction,  it  is  necessary  to  be  informed  in  reganl 
to  the  phenomena  and  principles  of  hemolysis  and  to  know  what  is  meant  by 
the  Bordet-Gengou  ])lienonienon.  The  matter  is  a  little  complicated,  and  for 
those  unfamiliar  witli  the  methods  of  a  modern  bacteriological  and  biological 
laboratory,  the  technic  is  somewhat  confusing.     In  the  following  paragraphs  1 
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shall  attempt  to  make  the  matter  clear  by  dctinini;  tho  varloun  tormn  \m^\\  in 
describing  these  reactions,  and  shall  add  the  sintplitiod  ttvhnio  of  N<^)tohi, 
who  has  developed  a  method  for  making  the  test  for  Hvphilis  ho  siinph*  that  it 
can  be  carried  out  by  any  doctor  who  is  familiar  with  bltHul-cNXintin^,  )iriuin\v 
analysis,  etc.  In  a  paper  by  Dr.  Howard  Fox,  of  New  York.  n»ad  January  IH, 
1909,  before  the  Medical  Association  of  the  Greater  (Mty  of  New  York,  tho 
principles  of  hemolysis  and  of  the  Wassormann  reaction  are  very  clearly  tuhl, 
and  I  am  largely  indebted  to  that  paper  for  the  following  (hita. 

The  technic  of  the  Noguchi  modification  of  the  reaction  \h  taken  from  un 
article  in  the  Journal  of  Experimental  Medicine  by  Noguchi. 

If  the  blood  sertim  of  an  animal  of  a  certain  hikkucm  Ik»  added  to  the  binod 
corpuscles  taken  from  an  animal  of  another  si)ecieH,  the  w»runi  will  ciniHe  it 
solution  of  the  corpuscles.  This  process  or  phenouu^non  in  known  an  lienioly«ii4. 
If,  for  example,  to  sheep's  corpuscles  there  is  added  blcKnl  wTuni  of  a  rabbit, 
the  corpuscles  of  the  sheep  will  be  in  part  dissolved.  If  now  the  rabbit,  rm'eiveH 
several  injections  of  sheep's  corpuscles,  it  will  Ik»  found,  after  a  time,  that  the 
serum  of  this  rabbit  possesses  a  greatly  increased  [kiwit  to  diMMolvn  Mlim«|)*M 
corpuscles.  By  the  injection  a  substance  has  lHH»n  fornie<|  in  the  Hcruni  of  the 
rabbit  which  is  known  as  hemolytic  amboceptor,  or  immune  Inidy,  and  the 
rabbit  is  said  to  be  immimized  against  sheep's  corpuscles.  Heating  of  the  m'twiw 
for  half  an  hour  to  56°  C.  does  not  destroy  the  jK^wer  of  thin  Mutwtanee  to  iWfk 
solve  corpuscles,  and  the  substance  prrxluced  is  sairl  to  \h»,  IhermoHlahilr,  Tlie 
solution  of  the  corpuscles  depends,  however,  not  alone  \\\y(m  the  hemolytic  huAhp- 
ceptor  thus  formed,  but  upon  another  snt>Htance  pnfW'nt  in  the  wruni  of  hII 
normal  animals,  which  is  known  as  complement.  TIijh  Kulmfwnee  im  di^troye/j 
by  heating  to  56°  C.  for  half  an  hour,  and  in  Maid  to  U*  thennolabihs  **  Tlie 
three  substances — corpuscles,  hemolytic  alior?rfptor,  and  c/irnplernenf  ^'//nnfifnf/t 
what  is  called  a  hemolytic  system.  IlemolysiK  can  take  place  only  wIm^ii  mII 
three  are  present"  The  word  amljocfffitor  indicatfm  that  the  nu\miHW*i*  !»»«  hu 
affinity  for  corpuscles  and  ako  for  ermipl#fni#fnt.  Tl>#f  MiSminua;  /'ailed  t'o$h\tU'r 
ment  receives  this  name  because  it  f^HTvtm  to  c/rtufAcU'  tiMr  m'ium  tff  iSm  nmU^ 
ceptor.  The  following  qwAmivm  frmn  t\uz  nrUrU-  of  I;r  Vox  m^rvt'n  t//  nftnU^r 
clear  the  principles  of  ihem  \ifffnfAyfU',  r#'a/rti//fi«. 

Closely  analogoo.4  to  a  hffmfplnii^  ny^Ufttt  in  irb«f.  msir  U^  U-rui4'A  n  ''  Sfty^^ruAy^u^ 
gy*tenu*^  c<>n«tstin^  of  i\}  a  }K^^r'mu$^  trfftf^^^fiAtU'/  u,  if^'  i'/ff\m»^\^*  m  f^f^ 
hemolviic  ?T«tem.  ilTi  a  \m0i%0fnfAyiu:  amf^^*7/t//r  (*ff  *r»M^//lr;  fmr*^yff9^Uuu.  ^o 
the  liem'»!}-iie  ^mUtff^^jif,  and  i%}  ffmipi^rtf^if ,  •.r./r^r  tu  J^/^h  *y*f^HMr  Moftt 
prricee^iing  u.-  dL=^nj**»  tr.i*  w^^W^  Itn^it^n^A'tiy  ij^t^u^  ,f  t*  ft^^jHt^try  u*  s^tfAittu 
the  term*  asii^*^  and  zii*i,r^^.r.  An  nutitt^^t  U  *f, »  #*,J'/f^;»ry^  O^-*/^;;*,  ttft^rp*- 
cleg,  body  «{I*.  f^-^^  wii>T..  »^^#«  'iUIvAth^K  tu^/,  ^au  ^t,.u.»),  r*  ifAUfw*'A  }rf  *'f/^ 
formation  -yf  aati>;r>:>«,  Ttjf^  »r>^%  "r^^rji^f^j^  >t  ,u  'r^  ':*^  ^f  *f>  rAT/*//^/^y'  ^t^^f* 
and  the  fia«#rta  rs  -hai:  >•/  -f:^  •iK'*Ary/*->fy'  *j*^^t.  *♦*  t^tntfy,^  ^/  *^^/^^  7^.^ 
subistaDcis  irrsjfA  Vx  \(^^,t  ^J.rzej^  .f*/,  •>>  %f,,t<.x.  *.♦*  xt,*  v/!>»  '^  *mv/A^//f* 
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entrance  into  the  body  is  not  followed  by  the  formation  of  antibodies.  Further- 
more, it  should  be  said  that  the  term  antibody  does  not  necessarily  imply  a  sub- 
stance that  is  protective,  such  as  an  antitoxin. 

Returning  to  the  bacteriolytic  system,  and  taking  a  specific  instance,  we  will 
use  for  antigen  an  emulsion  of  the  typhoid  bacillus;  for  bacteriolytic  amboceptor 
or  (antibody)  the  serum  of  a  patient  suffering  from  typhoid  fever;  and  for  com- 
plement, normal  fresh  serum,  preferably  from  a  guinea-pig.  If  these  three  sub- 
stances— typhoid  bacilli,  typhoid  amboceptor,  complement — ^are  placed  in  a  tube 
for  half  an  hour  at  body  temperature,  a  union  will  take  place  just  as  it  did  in  the 
case  of  the  hemolytic  system.  The  bacteria,  instead  of  the  corpuscles,  are  dissolved. 
Unlike  what  occurs  in  the  hemolytic  system,  the  union  of  these  three  substances 
will  not  be  followed  by  any  visible  change.  It  cannot  be  told  from  the  appearance 
of  the  tubes  whether  or  not  the  bacteria  have  been  dissolved.  In  the  case  of  the 
corpuscles,  solution  was  most  apparent,  the  tubes  changing  from  an  opaque  to  a 
clear  red  color  upon  hemolysis.  In  other  words,  in  the  hemolytic  system  there  was 
an  indicator  to  show  that  solution  of  the  corpuscles  had  taken  place,  no  such  in- 
dicator being  present  in  the  case  of  the  bacteriolytic  system. 

Bacteriolytic  System  Hemolytic  System 

Consists  of  Consists  of 

1.  Bacterium  (antigen).  1.  Corpuscles  (antigen). 

2.  Bacteriolytic  amboceptor  (anti-  2.  Hemolytic  amboceptor  (anti- 
body),                                                              body). 

3.  Complement.  3.  Complement. 

The  reaction  discovered  by  Bordet  and  Gengou  in  1901  utilizes  the  phenomenon 
of  hemolysis  to  show  that  a  union  actually  can  occur  between  the  three  components 
of  a  bacteriolytic  system.  This  reaction  depends  upon  the  so-called  principle  of  the 
fixation  (anchoring  or  binding)  of  the  complement,  and  is  carried  out  as  follows: 
The  three  components  of  a  bacteriolytic  system,  such  as  typhoid  bacilli,  typhoid 
antibodies  (serum  of  patient  to  be  tested),  complement,  are  placed  in  a  test-tube 
and  incubated  at  37°  C.  for  a  half  hour  to  allow  them  to  unite.  To  the  same 
tube  are  then  added  two  of  the  elements  of  a  hemolytic  system — namely,  hemo- 
lytic amboceptor  and  sheep's  corpuscles,  and  the  mixture  again  placed  in  the  in- 
cubator. If  now  there  has  been  an  actual  union  of  the  first  three  substances— 
that  is,  if  the  complement  has  been  fixed  or  used  up  by  uniting  with  the  other  two 
substances,  there  will  be  no  complement  left  to  unite  with  the  other  two  parts  of 
the  hemolytic  system,  and  consequently  no  hemolysis  will  occur.  If,  on  the  other 
hand,  no  union  of  the  first  three  substances  had  occurred,  complement  will  be  avail- 
able to  unite  with  the  other  two  parts  of  the  hemolytic  system,  and  consequently 
hemolysis  will  take  place.  In  other  words,  the  absence  of  hemolysis  denotes  a 
positive  reaction — i.  e.,  the  antibodies  for  which  we  were  testing  are  present.  I^ 
the  case  in  question,  the  patient  was  suffering  from  typhoid  fever.  The  occurrence 
of  hemolysis,  on  the  other  hand,  signifies  a  negative  reaction — i.  e.,  the  antilxnUes 
were  not  present.     In  that  case  the  patient  was  not  suffering  from  typhoid  fever. 

The  reason  for  using  guinea-pig  serum  for  coiny)lement  is  tliat  the  comple- 
ment present  in  the  serum  of  the  individual  to  be  tested  is  variable  and  of 
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unknown  quantity.  For  this  reason  the  complement  in  the  patient's  serum 
is  destroyed  by  heating  to  56°  C.  for  half  an  hour,  and  the  complement  is  fur- 
nished by  using  a  measured  quantity  of  guinea-pig  serum.  In  testing  for 
syphilis,  the  principle  of  Bordet  and  Gengou  has  been  used  in  the  same  way 
as  in  testing  for  the  presence  of  typhoid  antibodies,  but  inasmuch  as  the 
spirocheta  of  syphilis  has  not  as  yet  been  cultivated,  it  has  been  necessary 
to  use  the  liver  of  a  syphilitic  fetus  in  which  the  presence  of  the  spirocheta 
could  be  demonstrated.  It  has  been  found,  however,  by  experiment,  that 
numerous  other  substances  may  be  substituted  for  syphilitic  liver,  and  Noguchi 
has  found  that  a  solution  of  lecithin  may  be  used  as  antigen  instead  of  an 
extract  of  syphilitic  organs.  Other  modifications  have  been  made  by  him, 
presently  to  be  described,  which  render  the  technic  of  the  test  much  more 
simple. 

Inasmuch  as  Noguchi's  modification  of  the  Wassermann  reaction  is  much 
simpler  in  technic  than  any  hitherto  employed,  and  will  probably  become  the 
standard  method  for  making  the  serum  test  of  syphilis,  I  have  omitted  a 
description  of  the  earlier  methods  of  making  the  test,  since  not  only  are  they 
very  complicated,  but  also  because  they  are  only  suited  for  a  fully  equipped 
laboratory.  Moreover,  the  older  tests  require  a  degree  of  technical  skill  on 
the  part  of  the  observer  only  possessed  by  those  thoroughly  acquainted  with 
the  technic  of  sero-diagnosis.  Noguchi's  method  is  described  by  him  in  the 
Journal  of  Experimental  Mediciney  Vol.  XI,  No.  2,  1909.  I  have  thought 
it  better  to  quote  directly  from  his  description  rather  than  to  attempt  to  put 
his  technic  into  my  own  words.  Noguchi  considers  that  his  method  is  more 
accurate  and  more  reliable  than  the  Wassermann  test,  and  he  sums  up  his 
results  as  follows: 

Four  hundred  and  sixty-five  specimens  of  serum  were  examined  by  his  method 
and  11«5  of  these  were  also  examined  by  the  original  Wassermann  test.  The  results 
were  as  follows :  Of  7  cases  of  primary  syphilis,  the  Wassermann  test  was  positive  in 
5 ;  the  Noguchi  test  in  all.  In  27  cases  of  manifest  secondary  syphilis,  the  Wasser- 
mann test  was  positive  in  23 ;  the  Noguchi  test  in  27.  In  12  cases  of  latent  sec- 
ondary syphilis,  the  Wassermann  test  was  positive  in  6 :  the  Noguchi  test  in  9.  In 
18  cases  of  manifest  tertiary  syphilis,  the  two  methods  agreed  and  were  positive  in 
17.  In  18  cases  of  latent  tertiary  syphilis,  the  Wassermann  test  was  positive  in  11 ; 
the  Noguchi  test  in  14.  In  11  untabulated  cases  of  tabes  dorsalis,  3  were  positive 
with  the  Wassermann  test  and  all  were  positive  with  the  Noguchi  test.  In  28  cases 
suspected  of  syphilis  or  of  syphilitic  origin,  the  Wassermann  test  was  positive  in  16; 
the  Noguchi  test  in  21. 

Noguchi  considers  that  not  only  is  the  method  very  valuable  in  diagnosis, 
but  also  forms  a  valuable  guide  for  the  treatment  of  cases  of  syphilis.  He  says 
that  under  treatment  not  only  do  the  symptoms  of  the  disease  abate,  but  the 
blood  reaction  grows  weaker  until  ultimately,  when  the  cure  is  complete,  the 
reaction  can  no  longer  be  obtained.     If  further  experience  should  support  this 
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view,  the  duration  of  treatment  in  cases  of  syphilis  and  its  efficiency  might  be 
accurately  measured. 

The  new  method  is  based  upon  the  same  principle  as  Wassermann's  and  utilizes 
the  Bordet-Gengou  plienomenon  of  complement-fixation  to  determine  the  presence 
of  the  syphilitic  antibody  in  a  given  specimen  of  blood  serum  or  cerebro-spinal  fluid. 
It  differs,  however,  from  the  Wassermann  method  in  using  an  antihuman  hemo- 
lytic system  instead  of  an  antisheep  hemolytic  system.  This  difference  may  at 
first  seem  of  trifling  importance,  but  it  really  is  very  significant  since  it  affects  the 
accuracy,  ease,  and  reliability  with  which  the  test  can  be  applied.  Wassermann's 
original  method,  it  may  be  added  for  the  sake  of  clarity,  is  subject  to  an  error  aris- 
ing from  the  presence  in  human  serum  of  a  varying  amount  of  natural  amlx)ceptor 
capable  of  being  reactivated  by  guinea-pig's  complement.  Many  specimens  of 
human  senim  contain  in  0.1  c.c,  which  is  the  quantity  usually  employed  in  a  test 
for  complement  fixation,  as  many  as  twenty  units  of  antisheep  amboceptor,  while 
some  specimens  are  entirely  devoid  of  this  amboceptor.  I  found  by  actual  experi- 
ment that  four  units,  but  not  two  units,  of  the  natural  antisheep  aml)oceptor  pre- 
vent entirely  the  detection  of  one  unit  of  s^'philis  antibody.  When  eight  units  of 
natural  antisheep  amboceptor  and  two  units  of  syphilis  antibody  are  bought 
together,  the  test  remains  completely  negative.  In  other  words,  by  the  method  of 
Wassermann  the  presence  of  syphilis  antibody  may  be  missed,  although  in  the 
absence  of  the  natural  antisheep  amboceptor  it  would  be  readily  detectible.  This 
defect  in  the  comi)lement  fixation  system  is  not  only  inherent  to  the  Wassermann 
method  but  also  to  all  those  which  employ  foreign  blood  corpuscles  for  which 
human  serum  contains  natural  hemolytic  amboceptors  capable  of  being  reactivated 
by  the  complement  employed  in  the  test. 

I  believe  that  the  method  which  I  have  worked  out  eliminates  completely  this 
source  of  error,  because  human  blood  corpuscles  are  used  as  the  hemolytic  indicator 
in  combination  with  human  senim,  so  that  as  no  foreign  natural  hemolytic  ambo- 
ceptor is  accidentally  present,  its  effects  are  excluded.  The  present  method  of  the 
complement  fixaticm  test  is  carried  out  under  conditions  of  definite  and  uniform 
sensitization  of  the  blood  corpuscles,  thus  enabling  one  to  detect  the  presence  of 
even  a  fractional  part  of  one  unit  of  syphilis  antibody  in  a  given  specimen.  It  is 
impossible  to  miss  one  or  more  units  of  the  antibody,  which  happens  not  infre- 
quently with  the  Wassermann  and  similar  methods. 

Description  of  the  Method 

In  order  to  carry  out  the  present  method  of  diagnosis  it  is  needless  to  say  that 
the  serum  of  the  patient  under  question  must  be  obtained.  The  patient's  serum 
is  then  su])jected  to  the  usual  complement  fixation  test  with  the  reagent  to  be 
described  immediately  below  and  according  to  the  technic  specially  adapted  for 
the  present  method.  I  have  developed  so  far  two  different  ways  of  applying  the 
test.  In  one  the  reagents  are  employed  in  liquid  form  and  in  the  other,  the 
reagents  are  used  in  a  dried  state  on  filter  paper.  The  first  way  of  making  the  test 
is  adapted  to  general  biological  laboratories,  and  the  second  is  adapted  especially 
for  the  clinical  laboratory.  The  descriptions  which  follow  immediately  refer  to  the 
laboratory  method,  but  they  do  not  differ  essentially  from  those  for  the  clinical 
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lalioratory   except   that  the   reagents   employed   are   in   the   two   different  forms 
mentioned. 

Reagents  Kequired  for  the  Method 

Tlie  following  reagents  are  required  for  making  a  test  by  the  present  method: 

1.  Antihvman  hemolytic  amboceptor  prepared  in  rabbits  by  injecting  them 
five  or  six  times  into  the  peritoneal  cavity  with  increasing  doses  (up  to  20  c.c.)  of 
washed  human  blood  corpuscles,  allowing  five  days'  interval  between  each  inpection. 
The  serum  is  collected  from  the  immunized  aniijial  eight  or  nine  days  after  the  last 
injection.  The  titre  must  be  stronger  than  0.001  c.c.  for  complete  hemolysis.  I 
now  use  a  serum  of  0.001  c.c.  titre. 

2.  Complement, — Fresh  guinea-pig  serum. 

3.  Antigen. — Alcoholic  extract  of  organs  or  preparations  of  crude  lecithin.  To 
prepare  the  alcoholic  extract  of  organs  one  part  of  mashed  tissue  (liver,  kidney) 
is  extracted  with  ten  parts  of  absolute  alcohol  for  several  days  at  37°  C,  filtered 
through  paper  and  the  filtrate  concentrated  to  about  one  third  of  its  volume,  and 
the  fluid  preserved.  To  prepare  the  lecithin  solution  for  antigen,  0.3  gram  is  dis- 
soIve<l  in  50  c.c.  of  absolute  alcohol  and  then  sliaken  with  50  c.c.  of  physiological 
salt  solution  and  filtered.     The  filtrate  nmst  Iw  clear. 

4.  Suit  pension  of  Unman  Blood  Corpuscles, — This  is  prepared  by  mixing  one 
drop  of  the  blood  of  a  normal  person  with  4  c.c.  of  physiological  salt  solution.  It  is 
[)ref(»rable  to  remove  all  the  serum  constituents  by  washing  the  corpuscles.  This 
is  easily  accomplished  by  allowing  the  susi)ension  to  stand  overnight,  then  decant- 
ing the  supernatant  fluid  and  resuspending  the  sedimented  corpuscles  in  a  fresh  lot 
of  saline  solution. 

5.  The  Serttm  to  he  Tested, — ^About  ten  drops  of  blood  from  a  patient  are  col- 
lected in  a  small  test  tube.  The  clear  serum  separated  from  the  clot  is  employed 
for  the  test. 

Method  of  Makinc;  the  Test 

1.  Take  six  clean  test  tul)es  (size  10  cm.  x  1  cm.).  In  the  first  two  of  these, 
place  one  drop  from  a  capillary  pipette  (or  two  if  necessary)  of  the  patient's  serum 
which  is  to  be  tested.  In  each  of  the  second  two  tul)es  (which  are  to  serve  as  con- 
trols) put  one  drop  of  the  serum  of  a  pyj)hilitic  case  known  to  give  the  ]X)sitive 
reaction.  In  each  of  the  third  pair  of  tul)es  (also  ccmtrols)  put  one  drop  of  the 
seniin  of  a  normal  person.  In  case  of  using  inactivated  sera  (5(>°  C.)  4  or  5  drops 
are  required.  Now  to  each  of  the  six  tubes  add  1  c.c.  of  the  suspension  of  human 
blood  corpuscles  and  0.0  i  cc.  of  fresh  gninea-[)ig  serum  as  complement.  Lastly, 
into  one  of  each  of  the  three  foregoing  y)airs  of  tulH\s  put  one  drop  of  the  antigen 
solution  from  a  capillary  pipette.    The  second  tuln*  of  eacli  pair  receives  no  antigen. 

2.  After  being  well  mixed  by  shaking,  the  six  tubes  are  incubated  at  37°  C.  for 
one  hour. 

3.  At  the  end  of  the  incubation,  add  two  units  of  antihuman  amboceptor  to 
each  tiil)e  and  mix  well  by  shaking.  Incubate  the  tul>es  for  two  hours  longer  at 
SI""  C.  Read  the  reaction  from  time  to  time  for  the  next  ten  to  twelve  hours,  dur- 
ing which  the  tubes  an»  kept  at  room  temperature. 

The  completQ  test  is  shown  in  the  following  chart: 
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CHART  I 


Control  tube  without 
antigen  for  each  test/ 


Determinative  tube 
containing  antigen. 


Test  for  DiasnosU. 


o 


a.  Patient's  serum. 

b.  Human  blood 

suspension. 

c.  Complement. 


!  y  ditto. 


d.  Antigea 


First  Control  8et.> 
Test  with  m  Known  Syphilitic 
Serum  (Positive  Reaction). 


a'.  Positive  luetic  sus- 
Q         pension. 
^  b.  Human   blood  sus- 
pension. 

c.  Complement. 


t:i, 


a'. 
Q  b.  ^  ditto. 

d.  Antigen. 


Second  Control  Sct.^ 

Test  with  a  Nomul 

Serum  (Negative 

Reaction). 


a*.  Normal  serum. 
pj  b.  Human  blood. 
^  c.  Complement. 


o  ^- {''' 


ditto. 


d.  Antigen. 


Incubation  at  37®  C.  for  one  hour. 

Antihuman  hemolytic  amboceptor  to  all  tubes. 

Incubation  at  37°  C.  for  two  hours  longer,  then  at  room  temperature. 


It  is  necessary  to  begin  the  test  with  one  drop  of  the  patient's  serum.  If  the 
reaction  is  negative  the  test  sliould  be  repeated  witli  two  drops.  Sera  are  not  infre- 
quently met  with,  however,  in  which  two  drops  are  inliibitory  without  tlie  pres- 
ence of  antigen.  On  this  account  it  is  undesirable  to  use  two  drops  as  routine. 
Usually  one  drop  reveals  the  presence  of  the  specific  antibody  if  it  is  present  at  all, 
and  further  test  becomes  almost  unnecessary. 

Reading  of  the  Reaction 

A  negative  reaction  is  indicated  by  complete  hemolysis  in  both  tul)e8  irre- 
spective of  the  presence  of  the  antigen.  On  the  other  liand,  a  positive  reaction  is 
shown  by  complete  absence  or  partial  inhibition  of  hemolysis  in  tlie  tube  containing 
the  antigen  and  complete  hemolysis  in  the  tube  without  the  antigen. 

Complete  hemolysis  in  the  negative  control  takes  place  usually  within  one  hour 
or  sometimes  earlier.  When  the  reaction  is  strongly  positive,  as  it  should  be  with 
the  positive  control  set,  the  tube  with  the  antigen  remains  absolutely  free  from  any 
trace  of  hemolysis  even  after  a  few  days'  standing  at  room  temperature.  In  Buch 
a  case  the  erythrocytes  are  strongly  agglutinated  and  remain  adherent  to  the  bot- 
tom of  the  test-tube,  leaving  above  a  perfectly  clear  medium.  In  moderately  posi- 
tive cases  there  is  a  trace  of  hemolysis,  while  the  varying  degree  of  positive  reac- 
tion can  readily  be  measured  by  the  amount  of  the  hemoglobin  liberated  in  the 
medium  and  especially  by  the  amount  of  intact  red  corpuscles  remaining  in  the 
fibrin  shreds  or  whitish  stroma  masses.  It  should  be  mentioned  that  the  tubes 
containing  the  antigen  undergo  hemolysis  somewhat  more  slowly  than  those  with- 
out antigen,  but  complete  hemolysis  must  occur  in  both  tubes  of  the  negative  con- 
trol set,  before  the  reaction  of  the  other  sets  of  tests  is  read.  It  is  also  necessary  to 
note  that  every  tube  without  antigen,  irrespective  of  the  nature  of  the  specimen  ot 

*  When  many  specimens  of  syphilitic  sera  are  subjected  to  simultaneous  tests  this  set  of  con- 
trols is  scarcely  necessary,  as  we  usually  find  a  good  positive  serum  among  them. 
'  This  control  set  may  be  mad^  without  the  addition  of  any  human  serum. 
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blood  serum  therein  contained^  nmst  undergo  complete,  or  at  least  almost,  coni- 
plete  hemolysis  liefore  the  final  reading  of  reaetion  is  made.  In  eases  in  wbicJi 
tul>es  without  anti^^en  chi  not  imilergt^  hemolysis  tfie  ti'«t  must  he  rcjHMited  with  a 
smaller  t|iiantity  of  the  human  serum  in  order  to  ohtain  a  deiiuite  result. 


Simplified  Method  for  the  Clinical  Laboratoby 

The  method  so  far  descriSjed  is  much  simpler  than  the  original  test  of  Wasser* 
niann  and  can  l>e  quickly  and  easily  carried  out  in  any  lahoratory  where  experi- 
mental work  witli  scrujTi  is  constantly  being  conducted.  I  have,  moreover,  been 
able  m  to  modify  the  methods  of  handling  the  various  factors  in  the  test  ttiat  it 
should  l)e  possible  to  carry  it  out  with  accuracy  and  dispatch  in  any  clinical  labora- 
torJ^  These  further  mod iileitt ions  consist  essentially  in  drying  the  reagents  on 
pa|M>r  and  standardizing  them.  In  fluV  form  they  can  l>e  prepared  on  a  large  scale 
Ijy  commercial  hiob>gical  laljoratories  under  supervision  of  a  competent  serologist, 
and  placed  on  the  market  within  ready  reach  of  physicians.  My  ex[M?rinients  have 
sliown  that  it  is  possible  to  do  this  with  great  accuracy  and  that  the  preparations 
BO  made  are  stable  when  kept  under  ordinary  conditirms,  Tn  the  following  para- 
g^raphs  I  will  describe  the  method  of  preparing  the  filter  paper  reagents  and  the 

rode  of  em|doyiiig  tbem  for  the  test. 
Atitihtnttati  Awhoa^plor  SlipA. — The  serum  of  immune  rabbits  is  taken  op  with 
filter  paper  and  quickly  dried  (a  few  hours)  by  a  current  of  air  at  low  temperature 
(Itelow  20"  C).  If  the  immune  serum  is  not  very  strong— the  titre  0.01  c.c.  for 
example — the  seram  should  first  he  concentrated  to  one  third  of  its  volume  by 
means  of  a  current  of  air  l>efore  tlie  pajjer  is  impregnated.  (This  is  necessary  iti 
onler  to  secure  a  slip  of  small  dimensions  for  convenient  use.)  After  complete 
dcsiecation,  the  im]jregnatcd  pa|>er  is  cut  into  pieces  of  equal  dimensions,  each  one 

ting  of  such  a  size  as  to  contain  two  units  of  the  ami>oei*jitor; 
Comphmeni   Slips.— A    rather   thick    filter  paper    is   impregnated   with    fresh 
inca-pig  serum,  similarly  dried  and  cut  into  pieces  of  equal  sis^e.     The  activity  of 
the  complcntent  slip  must  he  titrated  and  compared  with  the  fresh  conqdement, 
^be  activity  of  the  slip  conqdement  may  vary  somewhat  with  every  preparation, 
t  one  slip  should  possess  laich  an  activity  as  to  correspond  witli  that  of  0.04  c.c, 
if  the  fresh  guinea-j^ig  serum. 

Anfig**n  >7//^,*?.— A  crude  preparation  of  lecithin  of  previously  known  antigenic 
altte  ifl  dissolved  in  other  and  similarly  taken  up  into  filter  pafM^r.  It  is  also  easy 
r>  impregnate  the  paper  witli  the  ah'oholic  organ  extracts  (such  as  from  the  liver 
>f  a  ittngenitiilly  sy[»hilitic  fetus),  but  a  preliminary  concentration  of  the  extract 
y  means  of  a  current  of  air  is  necessary"  in  this  case.  After  impregnation  and 
>oinpIete  desiccation,  the  impregnated  paper  is  cut  into  equal  parts,  each  being  of 
uch  a  size  as  to  contain  enough  antigen  for  one  tul*e. 

These  three  reagents,  the  antihuman  hemolytic  amboceptor,  guinea-pig  com- 
lement  and  antigen,  in  the  impregnated  fd ter  papers,  can  Ik?  kept  indefinitely 
t  room  temperature  in  a  dry  place.  I  have  adopted  as  the  dimensions  of  each  slip 
he  size  of  about  5  mm,  by  5  mm.  It  is  understmHl  that  preliminary  tests  should 
dways  l>e  made  with  the  slips  to  prove  activity  and  strength. 

In  employing  the  filter-paper  slips,  tliey  are  dropped  by  means  of  forceps  Into 
be  test-tulles  already  C4>ntaining  the  human  blood  suspension  and  patient's  serum. 
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in  the  order  and  at  the  intervals  already  stated  for  the  respective  reagents  (com- 
plement, antigen,  amboceptor)  in  the  description  for  the  method  of  making  the  test 
(Chart  I).  It  is  necessary  to  shake  the  tubes  a  few  times  at  intervals  in  order  to 
insure  proper  solution  of  the  reagents.  The  incubation  may  be  carried  out  perfectly 
well  in  the  vest  pocket  if  a  thermostat  is  not  at  hand.  Confusion  is  to  be  avoided 
by  carefully  labeling  the  various  tubes.  Each  of  the  pairs  of  tubes  making  up, 
respectively,  the  test,  and  the  two  control  sets,  may  conveniently  be  held  together 
by  a  rubber  band.  There  can  be  no  confusion  within  one  pair  of  tests  since  one 
of  the  two  tubes  contains  one  more  slip  (antigen)  than  the  other. 

I  should  advise  anyone  contemplating  the  use  of  the  method  to  make  a  few  pre- 
liminary trials,  comparing  cases  definitely  syphilitic  with  normal  individuals  before 
undertaking  the  diagnosis  of  cases  of  unknown  nature.  This  would  also  have  the 
advantage  of  accustoming  the  physician  to  the  order  of  the  procedures  and  the 
reactions  and  serves  as  a  test  of  the  reliability  of  the  reagents.* 

SOME  REMARKS  ON  RECENT  STXIDY  OF   STATUS  LYMPHATICUS 

The  condition  of  status  lymphaticus  has  interested  surgeons  and  medical 
men  to  a  considerable  extent  during  recent  years.  The  subjects  of  this  peculiar 
congenital  disability  are,  as  is  well  known,  individuals  of  very  greatly  dimin- 
ished resistance  against  both  injury  and  disease.  Many  of  them  die  during 
infancy  and  childhood,  a  moderate  number  arrive  at  adult  life,  but  all  of  them 
are  more  susceptible  to  infectious  diseases,  to  which  they  frequently  succumh. 
They  die  readily  from  comparatively  trifling  traumatisms,  are  exceedingly  bad 
subjects  for  surgical  operations,  and  not  infrequently  die  as  the  result  of  the 
administration  of  ether  or  chloroform.  Hitherto,  however,  though  the  con- 
dition has  been  \vell  recognized  and  numerous  studies  have  been  made  of  the 
bodies  of  these  patients  after  death,  the  diagnostic  signs  and  symptoms  present 
during  life  have  not  been,  up  to  a  very  recent  period,  sufficiently  well  kiio\vn 
and  understood  to  pennit  us  to  recognize  these  cases  readily. 

The  condition  is  a  congenital  one  and  occurs  with  much  greater  frequencv 
than  was  formerly  supposed.  Recently  Dr.  Charles  Norris  has  made  extensive 
investigations  into  the  postmortem  appearances  of  these  cases  in  the  pathologic- 
al laboratory  of  Bellevue  Hospital.  He  has  not  as  yet  finished  his  studies, 
nor  has  ho  been  able  up  to  the  present  time  to  satisfy  himself  completely  in 
regard  to  the  pathology  of  the  condition,  so  that  his  conclusions  are  as  yet  given 
tentatively.  In  a  preliminary  report,  however,  read  at  the  meeting  of  the 
Society  of  American  Pathologists  and  Bacteriologists  in  Boston,  May  0,  1909, 
he  has  formulated  certain  diagnostic  data  whereby  he  believes  that  the  stains 
lymphaticus  may  he  quite  readily  recognized  during  life.  Dr.  Xorris  has 
kindly  placed  in  my  hands  this  preliminary  pa]x^r,  which  is  entitled  "  A  Post- 
mortem Study  of  Status  Lymphaticus  in  Adults  and  Children  with  Remarks 

*  For  the  most  recent  reports  on  the  value  of  the  sero-reactions  for  syphilis,  the  reader  is  re- 
ferred to  three  papers  in  The  Journal  of  the  American  Medical  Association,  Vol.  LIII,  No.  12,  Sep- 
tember 18,  1909,  by  Sachs,  Noguchi  and  Castelli,  together  with  the  discussion. 
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I 


iipcjn  it5  Clinioal  Significance  and  Diagnosis/'  The  following  data  are  taken 
from  this  rcp»rt.  I>r.  Norris  says  that  his  observations  of  tbe  daiits  hjmphati- 
cus  liiive  tatiij^ht  him  how  to  recognize  the  characteristic  externtil  appearances 
in  the  cadavers  of  such  eases,  anil  he  helieves  that  the  jx>saihility  of  niaking  a 
diagnosis  of  such  cases  dnring  life  has  been  established.  He  says  that  he  tinds 
very  characteristic  external  appearances  in  tlie  bodies  of  these  individuals  and 
states  as  follows: 

External  Appearances 


The  body  is  graceful  in  its  proportions,  except  in  disease,  well-nonrished^  and 
bnt  rarely  ol>ese. 

H  The  conformation  of  the  limbs  is  most  characteristic,  especially  that  of  the 
thighs.  Tliese  are  well  rounded,  arched  anterioHjj  and  lateraiitf,  i\w  latter  Ijeing 
the  most  noteworthy  feature.  The  lateral  bowing  has,  in  well-marked  cases,  asso- 
ciated with  a  broafl  pelvis,  its  point  of  maximum  curvature  a  little  below  the 
trochanter.  The  lateral  and  anterior  arching  exists  in  both  male  and  female,  and 
in  both  sexes  the  pelves  may  be  Bmalb  Tbe  upper  arms  are  rounded,  the  shape 
being  graceful ;  the  forearms  are  not  rounded,  except  in  markeil  eases.  The  nms- 
cular  development,  even  when  excessive,  does  not  cloak  these  appearances,  some  of 
tbe  most  marked  cases  having  occurred  in  muscular  male  cadavers.  The  conforma- 
tion of  the  thighs  exists  also  in  women  with  broad  pelves.  This  configuration  can- 
not  be  considered  as  a  female  type  of  build,  but  rather  a  |>er?istence  of  tbe  juvenile 

H  contour. 

The  skin  most  frcijiiently  has  a  glossy,  less  often  a  pasty  appearance,  as  was 
first  hrougbt  out  l>y  Kaherich  and  Daut. 

I  Hair — The  hair  upon  the  pubis  is  distinctly  feminine  in  distribution,  confined 
to  tbe  suprapiibic  fat  pad,  tbe  superior  edge  being  sliarply  marked  of?.  TIjc  hair 
may  be  alimidant  but  it  is  never  absent  except  in  tiie  young.  A  few  hairs  may 
extend  up  tlic  linea  toward  the  umhilieus. 
Axillary  hair  in  adults  is  usually  scanty,  although  the  individual  hairs  may  be 
long.  Hair  on  head  may  be  abundant  even  in  less  marked  eases.  It  is  coarse, 
straight,  and  histcrless. 

Hair  on  limbs. — Even  in  subjects  having  the  usual  amount  of  hair,  the  tbiglia 
are,  except  for  lanugo,  free  of  hair,  even  when  the  legs  and  forearms  are  hairy. 
The  same  is  true  for  tbe  upper  arms. 

■        Tbe  head  is  bracby cephalic  in  type. 
The  neck  is  implanted  sf|uarely  upon  the  upper  thoracic  opening.     It  may  be 
either  long,  thin,  and  columnar,  or  short  and  thick. 

Genital  Organs.— A  few  of  tbe  niarkerl  cases  present  evidences  of  infantilism, 
the  external  genitals  being  small.  Tins  infantile  t\*pe  of  tbe  genital  organs  is, 
however,  exceptional,  even  in  tliose  cases  associated  with  a  hypoplastic  condition 
of  the  aorta  and  arterial  system.  The  glans  penis  is  frequently  pointer]  like  an 
acorn. 

■  Many  of  tbe  above  characteristics  may  be  absent,  tbe  most  ronstant  being  the 
pectiUariftj  of  the  thigh  a. 

Thus,  tbe  piibic  hair  may  be  normal  or  excessive,  running  up  the  linea  in  nor- 
^  inal  adult  males.    This  is,  however,  exceptional. 
■  4» 
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Our  experience  at:  tlie  morgue  teaches  us  that  the  external  appearances  are  of 
considerable  importance  in  diagnosing  the  presence  of  the  status  cases,  especially 
those  which  are  recessive  in  type.  It  is  certainly  a  striking  fact  that  time  after 
time,  without  clinical  history,  the  diagnosis  has  been  made  before  autopsy. 

The  Internal  Appearances 

Contrary  to  the  usual  statement,  the  superficial  lymph  nodes  in  our  cases  do 
not  seem  to  participate  in  the  general  hyperplasia.  In  the  well-marked  eases,  even 
in  adults,  there  was  found  a  hyperplasia  of  the  faucial  tonsils  and  of  the  lingual 
and  pharyngeal  and  intestinal  lymphatic  structures,  also  of  the  splenic  follicles 
and  intraperitoneal  lymph  nodes. 

In  many  the  hyperplasia  of  the  intestinal  lymphoid  structures,  of  the  mesen- 
teric lymph  nodes  and  splenic  follicles,  is  less  marked,  and  in  some  is  entirely 
absent.  These  lymphoid  structures  usually  undergo  recession  before  the  faucial 
and  lingual  tonsils.  In  certain  cases,  the  recession  is  beautifully  indicated  by  the 
appearance  of  the  Peyer's  patches.  Thus,  one  part  of  a  patch  may  be  flat,  almost 
atrophic  in  appearance,  whc  leas  other  parts  present  almost  tumorlike  masses.  .  .  . 

In  the  typical  and  also  in  the  recessive  cases,  a  diminution  of  the  caliber  of  the 
aorta  was  noted ;  even  niore  striking  and  constant  were  the  thinness  and  elasticity 
of  the  wall.    A  slight  hypertrophy  of  the  left  ventricle  was  frequently  observed. 

Our  attention  having  been  called  to  the  observations  of  Wiesel  and  Hedinger, 
that  there  may  be  hypoplasia  of  the  chromaflSn  system  in  status  cases,  we  have 
found  that  the  adrenals  often  are  strikingly  small  and  flat.  In  one  case,  where 
the  freshly  preserved  material  was  studied,  we  found  an  entire  absenae  of  chro- 
maffin substance  in  the  adrenals  and  semilunar  ganglia.  .  .  .  That  the  hypoplasia 
of  the  adrenals  or  the  chromaffin  cells  is  a  constant  finding  in  status  cases,  we  are 
not  prepared  to  concede  without  further  study. 

In  our  series  of  cases  in  the  female,  there  is  but  one  case  with  an  infantile 
uterus,  and  no  cases  in  males  with  undescended  or  incompletely  developed  genital 
organs. 

Dr.  Xorris  goes  on  to  state  that  his  studies  are  based  upon  approximately 
80  cases,  which  he  has  divided  into  several  groups,  as  follows:  (1)  Cases  of 
sudden  death  in  adults  having  status,  without  anatomical  lesions.  (2)  Cases 
which  cannot  be  considered  idiopathic  on  account  of  indefinite  previous  illness. 
(3)  Includes  cases  of  disease  of  the  ductless  glands  with  which  status  is  more 
or  less  constantly  associated  (Basedow's  disease).  Dr.  Norris  states  that  status 
lymphaticus  and  Basedow's  disease  are  frequently  associated  lesions.  (4)  In 
another  group  of  cases  the  status  lymphaticus  was  observed  in  the  bodies  of 
individuals  who  had  died  of  acute  infectious  diseases;  among  them  epidemic 
cerebro-spinal  meningitis,  which  in  these  cases  of  status  runs  a  very  rapidly  fatal 
course.  In  the  cases  studied  by  Elser  at  the  New  York  Hospital  he  concluded 
that  there  could  be  no  doubt  but  that  status  lymphaticus  was  an  important 
factor  in  determining  the  ray^idly  fatal  issue  in  eases  of  epidemic  meningitis. 
In  the  cases  Avhich  survived  for  a  longer  period  the  condition  of  status  was  not 
found.    Elser's  observations  further  led  him  to  the  conclusion  that  in  over  one 
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quarter  of  the  cases  examined  |)ostmortem  of  epidemic  meningitis,  the  status 
lympliaticus  was  present,  and  that  the  latter  may,  therefore,  be  regarded  as  an 
important  predisposing  factor  to  infection  with  epidemic  meningitis. 

Dr.  Norris  says  that  during  the  work  on  the  two  East  River  tunnels  a  con- 
siderable proportion  of  the  fatal  cases  of  caisson  disease  were  the  subjects  of 
status  lymphaticus.     The  status  lymphaticus  has  further  been  observed  in  sev-, 
eral  cases  of  typhoid  fever. 

Cases  of  status  are  peculiarly  susceptible  to  poisons  of  various  kinds,  notably 
to  chloroform  and  ether,  to  potassium  cyanid,  to  alcohol,  to  arsenic. 


The  Pathological  Characters  of  the  Disease 

Dr.  Norris  says  that 

Though  the  literature  on  the  subject  is  very  voluminous,  it  is  impossible  as  yet 
to  accurately  define  the  pathology  of  the  condition.  The  important  features  char- 
acterizing the  lymphatic  state  as  first  delineated  by  Paltauf  are  the  presence  of  a 
thymus  gland  which  has  failed  to  undergo  the  usual  involution,  together  with  a 
general  lymphadenoid  hyperplasia.  The  occurrence  of  a  hypoplasia  of  the  arterial 
system  and  genitalia  was  first  pointed  out  by  Bamberger  and  Rokitansky.  The 
latter  was  also  familiar  with  the  persistence  of  the  thymus  in  adult  life  and  the 
combination  of  this  with  general  lymphoid  enlargement.  To  Ortner,  among  others, 
belongs  the  credit  of  associating  those  two  conditions,  and  of  emphasizing  the 
increased  susceptibility  of  its  subjects  to  disease  and  sudden  death. 

Dr.  Xorris  says  that: 

Were  all  these  features  well  defined  and  constant,  tlicre  would  be  no  difficulty 
in  setting  up  a  clear-cut  definition  of  status.  But  this  is  far  from  being  the  case, 
as  our  experience  has  taught  us  that  there  exists  every  degree  of  this  state.  .  .  . 

In  regard  to  the  thymus  gland.  Dr.  Xorris  says : 

In  these  cases  the  thymus  shows  a  progressive  increase  in  weight  from  birth  to 
puberty,  reaching  its  maximum  at  fifteen  years.  During  the  next  five  years  an 
abrupt  decline  followed  by  a  gradual  diminution  occurs.  .  .  . 

But  Dr.  Xorris  observed  that  in  the  decade  following  puberty — namely, 
from  twenty  to  thirty  years,  the  average  weight  of  the  thymus  considerably 
exceeded  the  normal,  and  says  that : 

This  would  absolutely  demonstrate  either  an  arrosted  involution  or  a  true  hyper- 
plasia and  establishes,  as  he  believes,  the  fundamental  connection  between  hyper- 
plasia of  the  thvmus  and  stntun  hjmphal'uuH. 

Although  the  general  lesions  of  niaiuH  nrv  conHtantly  «HHiKiaf<'d  with  an  enlargwl 
thymus,  an  enlarged  tlnnmus  is  not  nwc'SHarily  a<('orrif)ani<'d  by  statuH. 

There  follow  in  Dr.  Xorri.-%  artirh*  a  nnrnlK-r  of  liifrTeHting  idc^as  in  n?gard 
to  the  relation  of  the  thymus  gland  to  this  (Vmtam.     The  reader  is  referred  to 
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Dr.  Norris's  paper  for  the  details.     I  insert  here  Dr.  Norris's  conclusions  as 
given  in  his  article : 

1.  Status  lymphaticus  is  characterized  by  hyperplasia  of  the  lymphatic  struc- 
tures associated  with  persistence  or  enlargement  of  the  thymus  gland  beyond  the 
age  of  puberty,  with  arterial  hypoplasia  and  possibly  with  h}3)oplasia  of  the 
ichromafiin  system. 

2.  Cases  of  this  state  have  characteristic  external  appearances,  especially  in 
respect  to  general  conformation  of  the  body  and  distribution  of  the  hair. 

3.  This  constitution  represents  a  constitutional  anomaly,  and  not  a  mere  per- 
sistence of  the  infantile  type  or  an  arrest  of  development.  Infantilism  is,  however, 
not  infrequently  associated  with  it. 

4.  Individuals  with  this  constitution  have  a  special  predisposition  to  disease, 
and  increased  susceptibility  to  various  insults. 

5.  The  frequency  of  the  lymphatic  constitution  has  not  been  sufficiently  empha- 
sized, nor  has  sufficient  account  been  taken  of  it  in  its  wide  medical,  surgical,  and 
insurance  aspects,  especially  its  relation  to  prognosis  and  duration  of  life.  We 
have  found  this  condition  in  about  2  per  cent  of  over  2,000  autopsies. 

6.  Not  all  the  individuals  with  the  lymphatic  constitution  succumb  to  disease. 
Many  survive  to  adult  age.  The  various  lymphatic  structures  thereupon  tend  to 
undergo  recessive  changes. 

7.  The  lymphatic  constitution  is  noted  with  especial  frequency  in  diseases  of 
the  ductless  glands  (Basedow's,  Acromegaly,  Addison's,  and  in  tumors  and  dis- 
eases of  the  pineal  gland)  and  in  diseases  such  as  epilepsy,  which  are  probably  due 
to  disorders  of  internal  secretion. 

8.  The  thymus  is  an  epithelial  organ,  and  not  a  lymphoid  structure. 

9.  More  exact  knowledge  of  the  thymus,  in  its  relation  to  general  lymphoid 
hyperplasia,  to  the  onset  of  spermato-genesis,  and  the  development  of  the  secondary 
sexual  characters  is  vital  to  any  further  progress  in  the  elucidation  of  important 
physiologic  and  pathologic  consideration  of  health  and  of  disease. 
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neck,  i.  548. 


Abscesses  at  angle  of  jaw,  i.  548. 
in  cerebellum,  i.  435. 
in  supraclavicular  region,  i.  549. 
in  tuberculosis  of  spine,  iii.  75. 

retropharyngeal,  iii.  75. 
in  vicinity  of  pelvis,  origins  of,  iii.  131. 
ischiorectal,  ii.  233. 
of  breast,  chronic,  i.  676. 
of  retropharyngeal  space,  chronic.  L  551. 
of  submental   lymph   nodes,  i.  548. 
of  thoracic  wall,  i.  648. 
cold,  i.  649. 
peripleuritic,  i.  649. 
situated  above  levator  ani  muscle,  ii.  22 
subcutaneous,  of  hairy  scalp,  i.  395. 
Absence  of  one  kidney,  ii.  367. 
Absorption   test   for  raw  and  ulcerated  su 

faces  in  bladder,  ii.  564. 
Accessory  thyroid  glands,  i.  499,  573. 
Accidental  wounds  of  bladder  during  surgici 

operations,  ii.  549. 
Accumulated    cerumen    in    external    ear, 

604. 
Achondroplasia,  i.  193. 
Acinous  cancer  of  breast,  i.  685. 
Acinous  carcinoma  (Billroth),  i.  259. 
Acne  rosacea  of  face,  i.  455. 
Acoustic  nerve,  injuries  of,  i.  428. 
Acquired  club-foot,  iii.  656. 
Acquired  deformities  of  foot,  iii.  644. 
Ac(iuired  fiat-foot,  iii.  647. 
Acquired  obstruction  causing  hydronephrosis 

ii.  406. 
Acquired  phimosis,  ii.  680. 
Acromegaly,  i.  197. 
Acromion  process,  fractures  of,  iii.  174. 

of  scapula,  iii.  328. 
Actinomycosis,  abdominal,  i.  140,  698. 
differential  diagnosis  of,  i.   141. 
identification  of,   by   cultures   (Wright),  i 

141. 
of  breast,  i.  679. 
of  central  tissues  of  jaw,  i.  39. 
of  face,  i.  139. 

clinical  diagnosis  of,  i.  139. 
of  intestine,  ii.   107. 
differential  diagnosis  of,  ii.  109. 
stages  of,  ii.  108. 
of  jaws,  i.  475. 
of  lung,  i.  663. 
of  neck,  i.  551. 

clinical  diagnosis  of,  i.  139. 
of  pleura,  i.  659. 
of  thoracic  wall,  i.  649. 
of  tongue,  i.  486. 
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•tinomycosis  of  vertebra*,  iii.  84. 
of  wounds,  i.  137. 

avenues  of  infection  of,  i.   138. 

clinical  diagnosis  of,  i.  139. 

essential   lesion  of,  i.   138. 

of  lung,  i.   140. 

upon  tongue,  i.  140. 
rtive  incontinence,  iii.  15. 
•uminate  warts,  i.  253. 
•ute  abscess  of  fingers  and  palm,  iii.  360. 
•ute  and  chronic  inflammation  of  rectum,  ii. 

220. 
•ute  and  chronic  ulceration,  iii.  555. 
•ute  articular  rheumatism,  i.  182;  iii.  224. 
•ute     catarrhal     inflammation     of     frontal 

sinus,  i.  443. 
•ute  cowperitis,  symptoms  of,  ii.  000. 
•ute  cystitis,  ii.  572. 
•ute  dilatation  of  stomach,  ii.  38. 
iii^s  and  symptoms  of,  ii.  38. 
rute  emphysematous  gangrene  produced  by 
Bacillus    aerogenes   capsulatus,    1. 
95. 
rute    exanthemata,    inflammations    of    hip- 
joints  in,  iii.  410. 
fuie    exudative   lesions  of  joints,  diagnosis 

of,  i.  174. 
rute  ga.stro-enteritis,  i.  710. 
rule  gonorrhea,   ii.  047. 
diagnosis  of,  ii.  048. 
method  of  infection  of,  ii.  047. 
perifxl  of  incubation  of,  ii.  047. 
symptoms  of,  ii.   047. 
*ute  gonorrheal  prostatitis,  ii.  015. 
•ute   hemorrhagic  pancreatitis,  ii.  200. 
jute  hydrocele,  ii.  714. 
diagnosis  of,   ii.   715. 
of  spermatic  cord,  ii.  715. 
?ute  inflammation  of  breast,  i.  073. 

diagnosis  of,  i.  075. 

symptoms  of,  i.  074. 
of  cranial  bones,  i.  412. 
of  hip-joint,  local   signs  and  symptoms  of. 

iii.  409. 
of  nasal  membrane,  i.  407. 
of  periosteum,  i.  412. 
of  thyroid  gland,  i.  571. 
of  tunica  vaginalis  testis,  ii.  714. 

diagnosis  of,  ii.  715. 
cute  inflammations  of  ankle-joint,  iii.   028. 
cute  inflammatory  affections  of  pharynx,  i. 
491. 

differential  diagnosis  of,  i.  493. 
of  tonsils,  i.  491. 

differential  diagnosis  of,   i.   493. 
47 


Acute   inflammatory    processes    of   hand   and 
fingers,  iii.  3(K). 

of  scrotum,  ii.  711. 
Acute  intestinal  obstruction,  ii.  81. 

differential  diagnosis  of,  ii.  90. 

symptoms  and  diagnosis  of,  ii.  89. 
Acute  mastitis,  i.  073. 

diagnosis  of,  i.  075. 

symptoms  of,  i.  074. 
Acute     noninfectious     serous     synovites     of 

shoulder-joint,  iii.  220. 
Acute  nonsuppurative  mastitis,  i.  070. 
Acute  obstruction  of  pylorus  and  duodenum, 

ii.   37. 
Acute  osteomyelitis,  i.   179. 

case  of,  i.  181. 

coxitis  as  result  of,  iii.  411. 

differential   diagnosis  of,  i.   182. 

general  symptoms  of,  i.  181. 

local  symptoms  of,  i.   180. 

of  bones  of  leg,  iii.  504. 

of  clavicle,   i.  050. 

of  cranial  bones,  i.  412. 

of  femur,  iii.  400. 

treatment  of.  iii.  401. 

of  fibula,  iii.  500. 

of  humerus,  iii.  244. 

of  pelvic  bones,  iii.   128. 
symptoms  of,  iii.   128. 

of  ribs,  i.  050. 

of  spine,  iii.  81. 

prognosis  of,   iii.  82. 
symptoms  of,   iii.  81. 

of  sternum,  i.   050. 

of  tibia,  complications  of,  iii.  500. 
operative  indications  in,  iii.  507. 
Acute  pancreatitis,  symptoms  of,  ii.  202. 
Acute  phlebitis,  i.  335. 
Acute     phlegmonous     inflammation     of    soft 

parts  of  thorax,  i.  048. 
Acute  polyarticular  rheumatism,  iii.  410. 
Acute  pn>statitis,  ii.  014. 

pathological  lesions  of,  ii.  015. 

symptoms  and  diagnosis  of.  ii.  015. 
Acute    purulent    inflammations    of    joints    of 

wrist  and  hand,  iii.  372. 
Acute   purulent  osteomyelitis  of  clavicle,  iii. 
210. 

of  scapula,  iii.  218. 
Acute  pyogenic  infection  of  penis,  ii.  085. 

of  prepatellar  bursip,  iii.  522. 
Acute  rheumatic  fever,  iii.  073. 
Acute  sero-fibrinous  periorchitis,  ii.  714. 

diagnosis  of,  ii.  715. 
Acute  specific  urethritis,  ii.  047. 
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Acute  suppuration   in  provefiical  space,  signs 

and  syniptoMis  of,  i.  09(>. 
Acute  suppurative  gastritis,  ii.  55. 
Acute    suppurative   intlamiuation    of    middle 
ear,  i.  512. 

of  pia  mater,  1.  432. 

of  submaxillary  gland,  i.  522. 
Acute  suppurative  intlammntory  processes  of 

nock,  i.  5-47. 
Acute    suppurative   mastitis,   diagnosis   of,   i. 
075. 

symptoms  of,  i.  074. 
Acute  suppurative  uiHliastinitis,  i.   005. 

pressure  symptoms  in,  i.  (i05. 
Acute   suppurative   osteomyelitis   of  lM>nes  of 
forearm,  iii.  322. 

of  bones  of  tarsus  and  metatarsus,  iii.  031. 
Acute  suppurative  periostitis  of  jaws,  i.  474. 
Acute   suppurative    processes    of    elbow-joint, 

iii.  :i03. 
Acute  synovitis,  iii.  420. 

of  jaws,  i.  482. 

of  knee,  signs  and  symptoms  of,  iii.  477. 
Adenitis  of  groin   following  wounds,  iii.  431. 
Adeno-carcinoma,  i.  251). 

of  breast,  i.  (»S0. 
Adeno-fibroma  of  prostate,  ii.  021. 

causatiim   of,  ii.  021. 

diagnosis  of,  ii.   (52S. 

lesions  of,  ii.  ((21. 

oc<'urrence  of,  ii.  021. 

symptoms  of,  ii.  024. 
Adenoid   tumors,  i.   497. 
Adenoma,  i.  254. 

of  bladder,  ii.  (K)3. 
symptoms  of,  ii.  007. 

of  kitlney,  ii.  477. 

of  salivary  glands,  i.  527. 

of  sweat  glands  of  fa<*e.  i.  457. 
Adrenal  ImmUcs,  surgi<'al  dis«»ases  of,  ii.  490. 
Adrenals,   ii.   312. 

tumors   of,   ii.   499. 
Ainlium,  iii.  (H.). 
Air  passages,  foreign  bodies  in,  i.  583. 

diagnosis  of,  i.  58(5. 
Albumin  in  primary  renal  tul>erculosis,  ii.  440. 
Albuminuria,  true  and  false,  ii.  421. 
Alimentary    canal,   liemonbage   following  ab- 
dominal operations  from,  i.  703. 

in  exoplitlialmic   goitiT.   iii.  082. 

injury  to,  signs  antl  symptoms  of,  i.  735. 

special  grou])s  of  symptoms  in  septic  infec- 
tions  of,   i.    101. 
Alimentary  tract,  ruptures  of,  i.  740. 
Alveolar  bouler,  fractures  of,  i.  471. 


Amebic  abscess,  diagnoflis  of,  iL  146. 
Ammoniacal   decomposition  in   vesical   calcu- 
lus, ii.  588. 
Ammoniacal  fermentation  in  urine,  ii.  566. 
Ammonium  urate  crystals  in  urine,  ii.  560. 
Amniotic  bands,  iii.  250. 
Analgesia,  iii.  16. 
Anastomosis,  aneurism  by,  i.  236. 
Anatomical   and    physiological    considerations 

of  breast   (Merkel),  i.  668. 
Anatomical  and  physiological  notes  on  spine 

and  spinal  cord,  iii.  1. 
.Anatomical    landmarks  in  vicinity  of  wrist. 

iii.  332. 
Anatomical  neck  of  humerus,  fra<'tures  of,  iii. 
178. 
through  tuberosities,  iii.  181. 
with  dislocation  of  head,  iii.  181. 
Anatomical  notes  of  pyloric  stenosis,  ii.  .33. 
Anatomical   observations  in  open  wounds  of 
the  scalp,   i.  389. 
in  subcutaneous  wounds  of  scalp,  i.  386. 
Anatomical   relations  of  pancreas,  ii.   19.1. 
Anatomical    remarks    on    femoral    hernia,  ii. 
280. 
on  foot  and  ankle  (Woolsey,  CJray,  Merki»I), 

iii.  581. 
on  hip  (Merkel,  Woolsey,  HofTa),  iii.  376. 
on  kiilneys  (Merkel,  Woolsey,  Schede,  Jo«- 

sel),  ii.  304. 
on  popliteal   space  (Gray),  iii.  515. 
on  prostate,  ii.  008. 

on  scrotum,  spermatic  cord,  testis,  ii.  "Oi 
on  seminal  vesicles  and  semen,  ii.  694.  | 

on  spleen,  ii.  183. 

on  wrist  and  hand  (Merkel),  iii.  329. 
Anatomical  sites  and  mechanism  of  diMKlenal 

obstruction,  ii.  38. 
Anatomical  snufT-box,  iii.  333. 
Anatomical  tubercle,  i.  151. 
Anatomy  of  appendix,  ii.   118. 
of   bladder,   topographical,  ii.  520. 
of  cystitis,  pathological,  ii.  568. 
of  epididymis,  ii.  708. 
of  lymph  nodes  of  groin  (Gray),  iii.  429. 
of  scrotum,  ii.  702, 
of  spermatic  cord,  ii.  709. 
of   tendon    sheaths   of    foot,   topographical. 

iii.  017. 
of  testis,  ii.  704. 
of  urethra,   ii.  032. 
Anemia   (Ewing),  i.  252. 

in  primary  renal  tuberculosis,  ii.  447. 
.Anesthesia,  elective,  in  spinal-cord  injuries,  iii. 
24. 
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\ne8the8ia,  hysterical,  iii.  17. 
in  injuries  of  the  spinal  cord,  iii.  30. 
in  traumatic  hysteria,  iii.  59. 
in    uiTclassiiied    forms   of   traumatic  neuro- 
ses, iii.  70. 
tactile,  iii.   16. 
Vneurism,   i.   S2\). 
arterio- venous,  i.  329:  iii.  454. 
by  anastomosis,   i.  236. 
circumscribed,  i.  330. 
cirsoid,  i.  236. 
course  of,  i.  331. 
diagnosis  of,  i.  332. 
diffuse,  i.  329. 
dissecting,  i.  ,'J29. 
gluteal,  symptoms   of,   iii.  135. 
of  aorta,  i.  667. 
of  arteries  of  skull,  i.  415. 
popliteal,  iii.  515. 
differential  diagnosis  of,  iii.  518. 
occurrence,    etiology    and    course    of,   iii. 

517. 
symptoms  of,   iii.   517. 
saeculateil,   i.  329. 
symptoms  of,  i.  330. 

physical,  i.  330. 
thrill  of,  i.  333. 
traumatic,  1.  10. 

symptoms  of,  L  10. 
neiirism,  varicose,  i.  11,  320.  334. 
neurismal    sac,    pyogenic    infection    of,    i. 

331. 
neurismal  varix,  i.  11,  333,  329. 
neurisms  of  arteries  of  leg,  iii  563. 
of  axilla,  iii.  214. 

diagnosis  of,  iii.  214. 
of  brachial  artery,  iii.  215. 
of  buttock,  iii.  134. 

sciatic,  iii.  134. 
of   external   iliac  artery,  iii.   132. 
of  femoral  arteries,  traumatic,  iii.  132. 
of  gluteal  artery,  iii.  134. 
of  groin,  iii.   132. 
spontaneous,  iii.  133. 
symptoms  and  diagnosis  of,  iii.  133. 
of  neck,  i.  5.58. 

arterio- venous,   between  common   carotid 
artery    and   internal   jugular   vein, 
i.  560. 
of  common  carotid  artery,  i.  558. 
of  external  carotid  artery,  i.  558. 
of  innominate  artery,  i.  558. 
of  internal  carotid  artery,  i.  558. 
of  subclavian  artery,  i.  559. 
of  vertebral  artery,  i.  560. 


Aneurisms  of  renal  artery,  ii.  497. 
bruit  in,  ii.  498. 
diagnosis  of,  ii.  498. 
general  symptoms  of,  ii.  498. 
hematuria  in,  ii.  498. 
pain  in,  ii.  498. 
pulsation  in,   ii.   498. 
signs  and   symptoms  of,   separately  con- 
sidered, ii.  498. 
tumor  formation  in,  ii.  498. 
urine  in,  ii.  498. 
of  scalp,  i.  399. 
of  thigh,  iii.  453. 
symptoms  of,  iii.  453. 
Aneurysma  racemosum,  i.  236. 
Angina  Ludovici,  i.  522. 
Angi'jma,  i.  235. 

arteriole   racemosum,   i.   236. 
cavernous,  i.  235. 

of  t(mgue,  i.  487. 
of  neck,   i.  565. 

cavernosum,  i.  5(S5. 
of  salivary  glands,  i.  524. 
of  sc*rotum,  ii.  713. 
of  soft  parts  of  leg,  iii.  573. 
of  spinal  vertebra*,  iii.  87. 
of  thonix,  congenital  cavenious,  i.  652. 
of  tongue,  i.  487. 
simplex,  i.  235. 
of  neck,  i.  565. 
of  scalp,  i.  402. 
of  tongue,  i.  487. 
Angiomata  of  face,  i.  455. 

of  scalp.     (See  Cirsoid  Aneurism.) 
Angiosarcoma,  of  kidney,  ii.   479. 

plexiform,  i.  249. 
Angular  dis])lacemcnt,  i.  293. 
Animal  inoculation   in   primary   renal   tuber- 
culosis, ii.  443. 
Ankle,     anatomical     remarks     on     (Woolsey, 
(jray,  Merkel),  iii.  581. 
chronic  sprain  of,  iii.  589. 
diseases  of  soft  parts  of,  iii.  610. 
dishK'ations  of,  iii.  596. 
backward,  iii.  596. 
outward,  iii.  598. 
upward,  iii.   598. 
gunshot  wounds  of  bones  of,  iii.  (J08. 
joints  of  foot  and,  syphilitic  inflammatiim 

in,  iii.  634. 
severe   traumatisms   of,   diagnosis  and   sur- 
gical indications  of,  iii.  607. 
sprains  or  distortions  of,  iii.  588. 
topographical   and  bony  landmarks  of,  iii. 
581. 
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Ankle-joint,  iii.  583. 

acute  inflammations  of,  iii.  628. 
arthritis  deformans  of,  iii.  032. 
congenital   dislocation  of,  iii.  606. 
dislocations  at,  forward,  iii.  597. 

inward,  iii.  597. 
disI(K*ations  of  tendons  about,  iii.  590. 
injuries  of  tendons  about,  iii.  590. 
tuberculosis  of,  symptoms  of,  iii.  636. 
treatment  of,  iii.  637. 
Ankylosing  arthritis,  iii.  230. 
Ankylosis,  i.  176. 

etiology  of,  i.  177. 
Anorexia  in  diffuse  purulent  peritonitis,  i.  711. 
Anterior  crural  nerve,  injuries  of,  iii.  437. 
Anterior  meta tarsalgia,  iii.  606. 
Anterior  portion  of  articular  surface  of  tibia, 

fracture  of,  iii.  547. 
Anterior  rhinoscopy,  i.  465. 
Anterior  tibial  nerve,  injuries  of,  iii.  439. 
Anterior  urethritis,  chronic,  ii.  653. 
Anthrax  of  face,  i.  450. 
of  scalp,  i.  396. 
of  wounds,  i.  135. 
definition  of,  i.  135, 
diagnosis  of,  i.  137. 
occurrence  of,  i.  136. 
period  of  incubation  of,  i.  136. 
sources  of  infection  of,  i.   136. 
surgical  bacteriology  of  (Ernst),  i.  135. 
synonyms  of,  i.  135. 
variations  in  the  course  of,  i.  137. 
Antrum  of  Highmore,  diseases  of,  i.  476. 
empyema  of,  i.  476. 
hydrops  of,  i.  476. 
tumors  of,  i.  477. 
Anuria,  calculous,  in  renal  calculus,  ii.  469. 
Anus,  ii.  216. 
artificial,  i.  758. 
chancroid  of,  ii.  228. 
congenital  abnormalities  and  defects  of,  ii. 

219. 
methods  of  examining,  ii.  217. 

inspection  in,  ii.  217. 
painful   fissure  of,  ii.  231. 
pretematuralis,  i.  758. 
prolapse  of,  ii.  247. 

diagnosis  of,  ii.  248. 
secondary    syphilitic    manifestations   of,    ii. 

229. 
stricture  of,  ii.  239. 
syphilitic  lesions  of,  ii.  229. 
tuberculosis  of,  ii.  230. 
tumors  of,  ii.   249. 
malignant,   ii.  250. 


Aorta,  aneurism  of,  i.  667. 
Aphonia,  iii.  67. 
Apophysis,  separation  of,  i.  275. 
Apoplexy,  pancreatic,  ii.  200. 
Appendicitis,  catarrhal,  ii.   123. 

causes  of,  ii.  119. 

chronic,  ii.   131. 

diagnostic  value  of  blood  count  in,  ii.  13 

differential  diagnosis  of,  ii.  134. 

gangrenous,  i.  99;   ii.  129. 
case  of,  i.  100. 

occurrence  of,  ii.   122. 

perforative,  ii.  127. 

suppurative,  ii.   124. 

symptoms  and  diagnosis  of,  ii.  122. 
Appendicular  colic,  ii.   122. 
Appendix,  anatomy  of,  ii.   118. 
Areola,  atheromatous  cysts  of,  i.  673. 

diseases  of,  i.  672. 

eczema  of,  i.  672. 

syphilis  of,  i.  672. 
Arms,  axial  lines  of,  iii.  31. 
Arrest  of  development  of  kidney,  ii.  366. 

of  migration,  usually  unilateral,  ii.  ^ 
Arsenious  acid,  eschars  produced  by,  i.  7oO. 
Arterial  hematoma,  i.  10,  329. 

symptoms  of,  i.  10. 
Arterial  supply  of  scalp,  i.  389. 

of  testis,  ii.  708. 
Arteries,  acute  inflammation  of,  i.  334. 

chronic  inflammation  of,  i.  335. 

hemorrhage  from  wounds  of,  i.  47. 

in  cranial  cavity,  i.  427. 

intercostal,  wounds  of,  i.  630. 

of  leg,   aneurisms  of,  iii.  563. 

of  skull,  aneurism   of,   i.  415. 
Arterio- venous  aneurism,  i.  329,  332;  iii.  454 

diagnostic  signs  of,  i.  334. 

forms  of,  i.  333. 

of  neck,  between  common  carotid  &^K 
and  internal  jugular  vein,  i.  560. 

of  orbit,  i.  460. 

signs  and  symptoms  of,  i.  333. 
Artery,  aneurisms  of,  diagnosis  of,  ii.  498. 

brachial,  aneurisms  of,  iii.  215. 

internal  carotid,  injury  of,  i.  427. 

internal  mammary,  wounds  of,  i.  629. 

middle  meningeal,  hemorrhage  in  circum 
scribed  fractures  of  skull  from..  ' 
408. 

popliteal,  iii.  516. 

renal,  aneurisms  of,  ii.  497. 
bruit  in,  ii.  498. 
general  symptoms  of,  ii.  498. 
hematuria  in,  ii.  498. 
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Artery,     renal,    aneurisms    of,    pain     in,    ii. 
408. 
pulsation  in^   ii.  408. 
signs  and  symptoms  of,  separately  con- 
sidered, ii.  408. 
tumor  formation  in,  ii.  408. 
urine  in,  ii.  408. 
Arthralgia,  syphilitic,  i.  171. 
Arthritis,   ankylosing,  iii.   230. 

chronic   productive    or   deforming    type    of, 

iii.  231. 
involving    articular    cartilages,    uh'erative, 

iii.  220. 
obliterating,  iii.  230. 
of  elbow,  syphilitic  gummatous,  iii.  .304. 
of  knee,  tuberculous,  iii.  400. 
of  shoulder- joint,  purulent,  iii.  221. 
syphilitic,  i.  171. 
tubercular,  i.  150. 
Arthritis  deformans,  i.  167;  iii.  231,  421. 
of  ankle-joint,  iii.  632. 
of  elbow,  iii.  304. 
of  hip,  iii.  421. 

diagnosis  of,  iii.  422. 
prognosis  of,  iii.  424. 
of  spine,  iii.  83. 

of  temporo-maxillary  articulation,  i.  482. 
Arthropathies  of  knee-joint  in  tabes  doi*salis, 

iii.  513. 
-Articular   cartilages,    ulcerative   arthritis  in- 
volving, iii.  220. 
Articular  rheumatism,  acute,  iii.  224. 
Articular  surface  of  tibia,  fracture  of  anterior 
portion  of,  iii.  547. 
of  posterior  portion  of,  iii.  547. 
Articulations  of  tarsus,  iii.  587. 
Artificial  anus,  i.  758. 
Artillery,  wounds  produced  by,  i.  46. 
canister  shell,  i.  47. 
shrapnel  shell,  i.  46. 
Ascending  infections  of  kidney,  diagnosis  of, 
ii.  424. 
tuberculous,  ii.  438. 
pathology  of,  ii.  438. 
Ascites,  ii.  412. 

Aseptic  healing  of  gunshot  wounds,  i.  20. 
Aseptic  peritonitis,  i.  731. 
Aseptic  wound  fever,  i.  85. 

symptoms  of,  1.  85. 
Aspennatism,  ii.  697. 
permanent,  ii.  697. 
temporary,  ii.  697. 
Aspirating   needle,   introduction    of,   through 
abdominal  wall,  i.  715. 
use  of«  L  83. 


Aspirating  needle,  use  of,  in  diagnosis  of  acute 
exudative  lesions  of  joints,  i.  174. 
Aspiration  of  air  into  veins,  i.  48. 
Associated   lesions  of  henmtoniata,  i.  387. 
Astasia-abasia,  iii.  02. 

Astragalus,  dislocation  of,  backward,  iii.  603. 
by  rotation,  iii.   604. 
inward,  iii.  603. 

and  forward,  iii.  603. 
outward  and  forward,  iii.  602. 
fractures  of,  iii.  501. 
total  dislocation  of,  iii.  602. 
Ataxia,  iii.  IS. 

Atheromatous  cysts,  of  ne<'k,  subcutaneous,  i. 
564. 
of  nipple,  i.  673. 
of  penis,  ii.  688. 
of  scalp,  i.  400. 
Atheromatous   degeneration,   i.    335. 
Atresia,  of  external  ear,  i.  502. 

of  rectum,  ii.  220. 
Atrophic  rhinitis,  i.  467. 
Atrophied  bladders,  ii.  570. 
Atrophy,  acquirtnl,  of  tongue,  i.  484. 
in  hii)-joint  disease,  iii.  415. 
in  tuberculous  osteomyelitis,  i.  189. 
of  skull,  i.  414. 
Auditory  cortex  of  brain,  i.  420. 
Auscultation  in  diseases  of  pleura,  i.  655. 
Axial  lines  of  arms,  iii.  31. 

of  lower  extremities,  iii.  32. 
Axilla,  aneurisms  of,  iii.  214. 
diagnosis  of,  iii.  214. 
diseases  of,  iii.  212. 
injuries  of  blood-vessels  of,  iii.  144. 
malignant  new  growths  of,  iii.  216. 
open   wounds   of,   from    blunt   violence,   iii. 

145. 
pyogenic  infection  of  lymph  nodes  of,  iii.  212. 
skin  of,  iii.  212. 
tumors  of,  iii.  215. 
Axillary  abscess,  i.  05. 
Axillary    artery,    gunshot   wounds    involving, 

iii.  147. 
Axillary  hair  in  status  lymphaticus,  iii.  705. 
Axillary  lymph  nodes,  tuberculosis  of,  iii.  213. 
Axillary  vein,  gunshot  wounds  involving,  iii. 
147. 
open  wounds  of,  iii.  146. 
Axillary  vessels,  subcutaneous  injuries  of,  iiL 
147. 
symptoms  of,  iii.  147. 

Babinski's  reflex,  iii.  15. 

Backward  dislocations  of  ankle,  iii.  596. 
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Backward  dislocations  of  hip,  with  eversion 
of  limb,  iii.  387. 
of  radius,  iii.  299. 
of  ulna,  iii.  298. 
Bacteria,  causing  peritonitis,  i.   706. 
in  surgical  infections: 

Bacillus  aerogenes  capsulatus.  i.  95. 
Bacillus  coli  communis,  i.   63. 
Bacillus,   tuberculosis,    laboratory   identi- 
fication of,  i.  147. 
Diplococcus  pneumonifP,  i.  64. 
Gonococcus,  i.   64. 
Micrococcus     tetragenus,     characters    of, 

i.  62. 
Staphylococcus   cereus   flavus,   characters 

of,  i.  61. 
Staphylococcus    pyogenes    albus,    charac- 
ters of,  i.  61. 
Staphylococcus  pyogenes   aureus,   charac- 
ters of,  i.  60. 
Staphylococcus  pyogenes  citreus,  charac- 
ters of,  i.  61. 
Streptococci,  varieties  of,  i.  62. 
Streptococcus  pyogenes,  characters  of,  i. 
61. 
occurrence  of,  in  conjunctiva,  i.  69. 
in  endometrium,  i.  71. 
in  milk  of  breast,  i.  71. 
in  mouth,  i.  69. 
in  normal  cervix,  i.  71. 
in  throat,  i.  69. 
in  tonsils,  i.  69. 
in  vagina,  i.  71. 
of  biliary  passages    (Welch),  i.   70. 
of  cystitis,  ii.   507. 
of  intestine,  i.  70. 
of  stomach    (Welch),  i.  70. 
other  than  tubercle  bacilli,  ii.  444. 
pathological  characters  of: 
Bacillus  coli  communis,  i.  67. 
Bacillus  pyocyaneus,  i.  67. 
Gonococcus,  i.  68. 
Aficrococcus  tctragcnus,  i.   68. 
Staphylococci,  i.   67. 
Streptococcus,  i.  67. 
portals  of  entry  of,  in  pyogenic  infections, 

i.  71. 
pus-producing,  varieties   of  diseases  caused 

by,  i.  60. 
resistance  of  organism  to,  i.  72. 
sources  of,  in  pyogenic  infections,  i.  71. 
toxic  effects  of,  i.  72. 
Bacteriology  of  primary  renal  tuberculosis,  ii. 
441. 
animal  inoculation  in,  ii.  443. 


Bacteriology,  culture  methods  in,  ii.  443,  4^ 

differential  staining  in,  ii.  442. 
Balanitis,  ii.  683. 
diagnosis  of,  ii.  684. 
symptoms  of,  ii.  683. 
Balanoposthitis,  ii.  683. 
Basal  ganglia,  i.  421. 
Basedow's  disease,  i.  569. 

pathology  of,  iii.  675. 
Bed-sore,  i.  213. 

in  injuries  of  spinal  conl,  iii.  26. 
Benign  cystic  degeneration  of  testis,  ii.  740. 
Benign  diseases  of  stomach,  oi»erative  indie 

tions  in,  iii.  682. 
Benign  fungus  of  testis,  ii.  733. 
Benign  tumors  of  bones  of  leg,  iii.  575. 
of  femur,  iii.  468. 
combinations  of  enchondroma  with  out 

oma,  iii.  469. 
fibrocystic  enchondromata,  iii.  468. 
simple  enchondromata,  iii.  469. 
of  foot,  iii.  639. 
chondroma,  iii.  640. 
fibroma,  iii.  639. 
keloid,  iii.  639. 
osteomata,  iii.  640. 
of  wrist  and  hand,  iii.  372. 
enchondroma,  iii.   374. 
epithelial    implantation   cysts,   iii.  373. 
fibroma,  iii.  373. 
neurofibromata,   iii.   373. 
Bent  bone  fractures,  i.  275. 
Bilateral  dislocation  of  .spine,  fom'ard.  iii.  43. 
Bilateral  disturbance  of  knee-joints,  i.  172. 
Bilateral  infection  of  kidney,  ii.  418. 
Bilharz  di.sease,  ii.  515. 
blood  in,  ii.  517. 
modes  of  infection  of,  ii.  516. 
occurrence  of,  ii.  516. 
pathology  of,  ii.  516. 
symptoms  and  diagnosis  of,  ii.  518. 
Bilharzia  hematobia,  case  of,  ii.  518. 
Biliary  calculi,  cases  of,  ii.   166. 

Kehr's  diagnostic  chart  of,  ii.  172. 
Biliary  passages,  bacteria  of   (Welch),  i.  "^ 
diseases  of,  ii.   159. 
general  remarks  on,  ii.  159. 
jaundice  in,  ii.  161. 
inflammations  of,  causation  of,  ii.  162. 
injuries  of,  ii.  143. 
tumors  of,  ii.  179. 
Bilocular  bladder,  ii.  542. 
Bilocular  hydrocele,  ii.   718. 
Bird-shot  wounds  of  scalp,  i.  391. 
Birth-mark,  i.  235. 
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Bites  of  insects,  i.  22. 
characters  of,  i.  23. 
Black  powder,  efTects  of,  upon  linen,  i.  39. 
upon  skin,  i.  34. 

fired  at  short  range,  i.  33. 
Bladder,  absorption  test  for  raw  and  ulcerated 
surfaces  in,  ii.  564. 
accidental  wounds  of,  during  surgical  oper- 
ations, ii.   540. 
bilocular,  ii.  542. 
capacity  of,  ii.  527. 

changes  in,  as  result  of  prostatic  hypertro- 
phy, ii.  624. 
concentric  hyfwrtrophy  of,  ii.  569. 
congenital  deflects  of,  ii.  541. 
congenital  diverticulum   of,  ii.   542. 
cystitis  from  foreign  bodies  in,  ii.  552. 
cyst«»scopic  examination  of,  ii.  538. 
double,  ii.  542. 

eccentric  hypertrophy  of,  ii.  569. 
examination  of,  with  searcher  or  sound,  ii. 

588. 
exstrophy  of,  ii.  541. 
extraperitoneal  rupture  of,  ii.  544. 
foreign  bodies  in,  ii.  550,  551. 
diagnosis  of,  ii.  552. 
position  taken  by,  iL  552. 
subjective  symptoms  of,  ii.  552. 
fracture  of  pelvis  with  rupture  of,  ii.  543. 
frequency    of    urination    in    stone    in,    ii. 

687. 
functional  disturbances  of,  due  to  nervous 

causes,  ii.  573. 
gunshot  wounds  of,  ii.  549. 

diagnosis  of,  ii.  549. 
hematuria  in  stone  in,  ii.  588. 
hypertrophy  of,  ii.  569. 
inHanmiation  of,  bacteria  of,  ii.  567. 
croupous,  ii.  569. 
etiology  of,  ii.  666. 
interstitial,  ii.  569. 
membranous,  ii.  569. 
pathological  anatomy  of,  ii.  568. 
symptoms   and  diagnosis  of,   ii.  571. 
injuries  of  spinal  cord  affecting,  ii.  578. 
involvement  of,  in  primary  chronic  tuber- 
culosis of  kidney,  ii.  436. 
methods  of  examining,  ii.  529. 
auscultation  in,  ii.  530. 
inspection  in,  ii.  529. 
palpation  in,  ii.  529. 
percussion  in,  ii.  529. 
interior  of,  by  introduction  through  ure- 
thra    of     sounds,     catheters     and 
searchers,  IL  530. 


Bladder,  microscopic  examination  of  urine  in 
diseases  of,  ii.  560. 
neck  of,  ii.  522. 
open  wounds  of,  ii.  548. 
parenchymatous  inflammation  of,  ii.  568. 
prolapse  of  ureter  into,  ii.  511. 
pyuria  in  stone  in,  ii.  588. 
reflex  mechanisms  controlling,  iii,  15. 
relations  of,  ii.  527. 

with  peritoneum,  ii.  527. 
rupture  of,  ii.  543. 
character  and  situations  of  lesions  in,  ii. 

544. 
differential  diagnosis  of,  ii.  546. 
predis])osing  causes  of,  ii.  544. 
symptoms  of,  ii.  545. 
treatment  of,  ii.  547. 
shape  and  position  of,  ii.  522. 
signs  of  stone  in,  as  recognized  by  physical 

examination,  ii.  588. 
simple  ulcer  of,  ii.  598. 
stab  and  punctured  wounds  of,  ii.  548. 

signs  and  symptoms  of,  ii.  548. 
stone  in,  ii.  580. 
size  of,  ii.  586. 

sudden  interruption  of  stream  in,  ii.  587. 
symptoms  an<l  diagnosis  of,  ii.  586. 
X-rays  in  diagnosis  of,  ii.  591. 
sufficiency  of,  ii.  538. 
testing  s(>nsati(m  of,  ii.  538. 
topograpliical  anatomy  of,  ii.  520. 
trabcculnted,  ii.  509. 
trigonum  of,  ii.  521. 
tumors  of,  diagnosis  of,  ii.  607. 
symptoms  and  diagnosis  of,  ii.  604. 
varieties  of: 

adenoma,  symptoms  of.  ii.  607. 
carcinoma,  symptoms   of,   iL  605 
dermoid   cysts,  ii.  601. 
echinococcus  cysts,  ii.  602. 
epithelial  adenoma,  ii.  (M)3. 
epithelial  carcinoma,  ii.  603. 
fibroma,    symptoms    and    diagnosis   of, 

ii.  605. 
malignant,  symptoms  of,  ii.  605. 
myomata,  ii.   601. 
myxoma,   symptoms  and   diagnosis  of, 

ii.  605. 
polypi,  ii.  601. 
primary,  ii.  599. 
primary  fibroma,  ii.  600. 
primary  fimbriated  papilloma,  ii.  599. 
primary  papillary  fibroma,  ii.  599. 
primary  villous,  ii.  599. 
symptoms  and  diagnosis  of,  ii.  604. 
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Bladder,  tumors  of,  varieties  of,  sarcoma,  ii. 
601,  607. 
secondary,  ii.  599. 
simple  cysts,  ii.  601. 
villous,   i.    254. 
microscopic  appearances  of,  ii.  600. 
Bladder  cramp,  ii.  573. 
Bladder  hemorrhage  in  malignant  tumors  of 

kidney,  ii.  487. 
Bladder  tuberculosis,  diagnosis  of,  ii.  597. 
diffuse,  diagnostic  difficulties  in,  ii.  448. 
disturbances  of  general  health  in,  ii.  597. 
disturbances  of  urination  in,  ii.  595. 
etiology  of,  ii.  592. 
frequency  of,  ii.  592. 
hematuria  in,  ii.  596. 
history  of  development  and   symptoms  of, 

ii.  595. 
location  of  lesions  in,  ii.  594. 
occurrence  of,  ii.  592. 
pathology  of,  ii.  593. 
pyuria  in,  ii.  596. 

symptoms  and   diagnosis  of,  ii.  594. 
treatment  of,  ii.  598. 
tubercle  bacilli  in,  ii.  596. 
urine  in,  ii.  596. 
Bladder  wall,  ii.  528. 
Bladders,   atrophied,  ii.  570. 
Blastomycosis,  iii.  458. 
diagnosis  of,  iii.  459. 
treatment  of,  iii.  459. 
Bleeding,  capillary,  i.  49. 

intra-abdominal,  symptoms  of,  i.  735. 
parenchymatous,  i.  49. 
Blood,  changes  in,  in  exophthalmic  goiter,  iii. 
679. 
counting  red  cells  in,   i.  55. 
estimation  of  re<l  cells  in   (Ewing),  i.  52. 
histological  examination  of  (Ewing),  i.  109. 
in  Bilharz  disease,  ii.  517. 
in    perforation    of    typhoid    ulcer   of   intes- 
tines, ii.   100. 
in  primary  renal   tuberculosis,  ii.  441. 
in  septic  processes,  i.   103. 
in    tuberculous    disease    of    hip-joint,    iii. 

420. 
in  urine,  ii.  557. 

Heller's  test  for,  ii.  557. 
Blood    changes   after    heuionhage    of   wountls 

(Ewing),  i.  50. 
Blood  count,  diagnostic  value  of.  in  suppura- 
tive conditions,  especially  appendi- 
citis, ii.   131. 
Blood  cultures  in  septic  diseases,  i.  89. 
method  of  procedure  in  making  of,  i.  90. 


Blood  cyst  of  neck,  L  564. 

of  scalp,  i.  403. 
Blood  supply  of  breast,  i.  670. 
of  kidney,  variations  in,  ii.  385. 
of  rectum,  ii.  215. 
of  spleen,  ii.  185. 
Blood-vessels,  dilatation   of,  in   tropical  live 
abscess,  ii.   148. 
inflammation  of,  i.  334. 
injuries  to,  i.  288,  296. 
of  axilla,  injuries  of,  iii.  144. 
of  brain,  injuries  of,  i.  426. 
of  kidney,  ii.  312. 
of  neck,  in  general,  wounds  of,  i.  537. 

particular,  wounds  of,  i.  538. 
of  prostate,  ii.  611. 
of  thigh,  injuries  of,  iii.  432. 
of  upper  arm,  injuries  of,  iii.  235. 
tumors  of,  affecting  forearm  and  hand,  iii 
372. 
Itone,  contusion  of,  result  of,  in  periostitis,  i 
187. 
dislocated,  fracture  of,  i.  296. 
echinococcus  cyst  of,  i.  2<$9. 
lesions  of  hereditary'  syphilis  of,  i.  192. 
malar,  fractures  of,  i.  471. 
syphilis  of,  i.  189. 
tuberculosis  of,  i.  157. 
diagnosis  of,  i.  164. 
differential  diagnosis  of,  i.  165. 
Bone  cysts  of  humerus,  iii.  246. 
Bones,  cranial,  acute  inflammation  of,  I  ■*!- 
acute  osteomyelitis  of,  i.  412. 
syphilis  of,  i.  413. 
tumors  of,  i.  415. 
metatarsal,  dislocations  of,  iii.  605. 
fracture  of,  iii.  596. 
phalanges  and,  tuberculosis  of,  iii.  639. 
of  ankle,  gunshot  wounds  of,  iii.  608. 
of  foot,  diseases  of,  iii.  628. 

fractures  of,  iii.  591. 
of  hand  and  fingers,  tuberculosis  of.  iii-  3<  1- 
of  leg,  acute  osteomyelitis  of,  iii  564. 
fractures  of,  iii.   533. 
syphilis  of,  iii.  569. 
tuberculosis  of,  iii.  568. 
tumors  of,  iii.  575. 
l)enign,  iii.  575. 
myeloma  in,  iii.  576. 

occurrence  of,  iii.  576. 
sarcoma  in,  iii.  577. 
of  pelvis,  syphilis  of,  iii.  131. 
tuberculosis  of,  iii.    129. 
tumors  of,  iii.  136. 
enchondromata  in,  iii.  137. 
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Bones  of  pelvis,  tumors  of,  osteomata  in,  iii. 
137. 
sarcoma  in,  iii.   138. 
of  tarsus,  smaller,  tuberculosis  of,  iii.  038. 
of  tarsus  and  metatarsus,  acute  suppurative 

osteomyelitis  of,  iii.  631. 
of  wrist  and  hand,  diseases  of,  iii.  360. 
pelvic,  acute  osteomyelitis  of,  iii.  128. 
symptoms    of,   iii.    128. 
isolated  fractures  of,  which  do  not  break 

continuity  of  pelvic  ring,  iii.  120. 
syphilitic   periostitis  and    osteitis   of,  iii. 
131. 
syphilis  of,  i.  326. 
liones  and  joints  of  foot,  chronic  inflamma- 
tions of,  iii.  631. 
Ikmy  growths  in  muscles  of  upper  arm,  iii. 

239. 
Bony   tumors,  i.  233. 

of  spinal  vertebra*,  iii.  87. 
Bordet-Gengou  phenomenon,  iii.   696. 
Bowel,    disseminated    tuberculous    ulceration 
of,  ii.   104. 
distention  of,  in  diffuse  purulent  peritonitis, 

i.  714. 
inflation  of,  ii.  15. 
invagination   of,  ii.   85. 

varieties  of,  ii.  86. 
mechanical  obstruction  of,  ii.  82. 
by  angulation,  ii.  84. 
by  obturation,  ii.  84. 
by  strangulation,  ii.  82. 
paralysis  of.  in  diffuse  purulent  peritonitis, 

i.  714. 
strangulation  of  portion  of,  ii.  274. 
Bow-legs,  iii.  530. 

Brachial  artery,  aneurisms  of,  iii.  215. 
Brachial  plexus,  destruction  of,  prognosis  of, 
iii.  155. 
symptoms  of,  iii.   155. 
entire,  injuries  of,  iii.  154. 
incised  and  stab  wounds  of,  iii.  153. 
injuries  to,  iii.  108. 
complicating     dislocations     of     shoulder- 
joint,  iii.  153. 
complicating  fractures  of  clavicle,  iii.  152. 
motor  distribution  of,  iii.  150. 
Brachial-plexus  paralysis,  Klumpke^s,  iii.  152. 
Brachial  is  anticus,  niptures  of,  iii.  235. 
Brain,  abs<»e«s  of,  i.  433. 

differential  diagnosis  of,  i.  436. 
auditory  cortex  of,  L  420. 
bullets  in,  i.  429. 

chronic  abscess  of,  diagnosis  of,  i.  434. 
compression  of,  L  426. 


Brain,  concussion  of,  i.  424. 
contusion  of,  i.  428. 

symptoms  of,  i.  429. 
foreign  bodies  in,  i.  429. 
general  cortex  and  frontal  lobes  of,  i.  420. 
injuries  of,  i.  424. 
laceration  of,  i.  428. 

symptoms  of,  i.  429. 
latent  abscess  of,  diagnosis  of,  i.  434. 
lesions  of  frontal  lol)e  of,  iii.  688. 

of  occipital  lobe  and  visual  pathway  of, 
iii.   689. 

of  parietal  lobe  of,  iii.  688. 

of  temporal  lobe  of,  iii.  690. 
motor  area  of  cortex  of,  i.  418. 
organic  disease  of,  changes  in  fundus  of  eye 
in,  iii.  686. 

convulsions  in,  iii.  686. 

fo<.*al  symptoms  of,  iii.  686. 

giddiness  in,  iii.  686. 

paralyses   resulting   from,    iii.    686. 

sensory  disturbances  in,  iii.  687. 

stupor  in,  iii.  686. 

vomiting  in,  iii.  685. 
organic  lesions  of,  diagnosis  of,  iii.  685. 

headache  in,  iii.  685. 
prolapse  through  wound  of,  i.  430. 
speech  areas  in,  i.  420. 
tuberculous  disease  of,  i.  437. 
tumors  of,  i.  436. 

choked  disk  in,  iii.  691. 

gumma  in,  i.  437. 

headache  in,  iii.  691. 

local  symptoms  of,  iii.  692. 

sarcoma  in,  i.  437. 

symptoms  of,  iii.  691. 
general,  i.  438. 
local,  i.  438. 

vomiting  in,  iii.  691. 
visual  cortex  of,  i.  420. 
wounds  of,  i.  428. 

symptoms  of,  i.  429. 
Brain  lesions,  regional  diagnosis  of,  iii.  687. 
Breast,  actinomycosis  of,  i.  679. 
acute  inflammation  of,  i.  673. 

diagnosis  of,  i.  675. 

symptoms  of,  i.  674. 
anatomical     and     physiological     considera- 
tions of  (Merkel),  i.  668. 
blood  supply  of,  i.  670. 
caked,  i.  676. 

chronic  abscesses  of,  i.  676. 
congenital  anomalies  of,  i.  671. 
diffuse  miliary  tuberculosis  of,  i.  679. 
diseases  of,  i.  672. 
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BreaHt,  hypertrophy  of,  i.  680. 
inflammations  of,  i.  673. 
injuries  of,  i.  671. 
lymphatics  of,  i.  670. 
milk  of,  occurrence  of  bacteria  in,  i.  71. 
nerves  of,  i.  670. 
neuralgia  of,  i.  680. 
tuberculosis  of,  diagnosis  of,  i.  678. 
tubular  cancer  of,  i.  685. 
tumors  of,  i.  681. 
benign: 
fibro-adenoma,  i.  681. 
lipoma,  i.  683. 
pure  myxoma,  i.  683. 
cystosarcoma  in,  i.  682. 
general  considerations  and  statistics  of,  i. 

681. 
in  male.  i.  690. 
malignant: 

acinous  cancer,  i.  685. 

adenocarcinoma,  i.  686. 

cancer,  clinical  course  and  diagnosis  of, 

i.  686. 
carcinoma,  i.  684. 

contraindications   to  operation   in,  i. 

690. 
practical  suggestions  in,  i.  600. 
carcinoma  simplex,  i.  ti85. 
colloid  cancer,  i.  686. 
sarcoma,  i.   683. 
s<'irrhous  carcinoma  of,  i.  686. 
bronchiectasis,  i.  662. 
symptoms  of,  i.  662. 
Bronchoccle,  i.  572. 
differential  diagnosis  of,  i.   575. 
laryngoscopic  examination   of,  i.   576. 
sympttmis   of,  i.   574. 
Brown-SC»<|uard  paralysis,  iii.  23,  33. 
Bruit  in  aneurisms  of  renal  artery,  ii.  498. 
Bryant's  ilio- femoral  triangle,  iii.  403. 
Bulbous  portion  of  urethra,  ii.  (i34. 
Bullet  wounds  of  small  intestine,  i.  745. 
of  stomach,  i.  745. 
topography  of,  i.  29. 
Bullets,  effects  of  lodgment   of,  diagnosis  of, 

i.  31. 
Bullets,  high-powered,  straight  path  of,  i.  30. 
in  brain,  i.  429. 

soft-nosed,  diagnosis  of  wound  of,  i.  33. 
effects  of,  i.  32. 
Burning  of  face,  i.  448. 
Bums  of  esophagus,  i.  543. 

of  first  degree,  symptoms  of,  i.  211. 

of  hand,  electric,  iii.  358. 

of  hand  and  fingers,  iii.  364. 


Burns  of  larynx,  i.  583. 
of  neck,  i.  536. 
of  second  degree,  i.  211. 
of  third  degree,  i.  211. 
of  trachea,  i.  583. 
Bursa,  gluteal,  iii.  426. 

deep  inflammation  of,  iii.  428. 
iliac,  inflammations  of,  iii.  427. 
iliaca,  iii.  426. 
over  tuberosity  of  tibia,  subcutaneous,  iii 

524. 
popliteal,  iii.  524. 
subdeltoid,  diseases  of,  iii.  210. 
inflections  of,  iii.  212. 
inflammations  of,  iii.  211. 

acute  or  spasmodic  type  of,  iii.  '211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute  or  adherent  type  of,  iii.  211. 
tul)erculosis  of,  iii.  212. 
subfascial,  iii.  521. 
subtendinous,  iii.  521. 
supra-acromial,   diseases   of,    iii.  210. 
Bursw,  i.  268. 

infrapatellar,  iii.  524. 

in  vicinity  of  knee,  diseases  of,  iii.  519. 

in  vicinity  of  shoulder-joint,  diseases  of.  iii. 

210. 
of  foot,  diseases  of,  iii.  620. 
of  hip,  diseases  of,  iii.  426. 
of  knee,    tuberculous   inflammation  of.  »" 
619. 
tumors  of,  iii.  520. 
prepatellar,  iii.  520. 

acute  pyogenic  infection  of,  iii.  522. 
tuberculosis  of,  iii.  523. 
tul)crculosis  of,  i.  156. 
Bursitis,  chronic  serous  prepatellar,  iii.  i>^ 
Buttock,  aneurisms  of,  iii.  134. 
sciatic,  iii.  134. 

Cachexia  strumipriva,  i.  570. 

Caked  breast,  i.  676. 

Calcium    metabolism,    effect    of    remova    ^ 

parathyroid  glands  on,  jii.  667. 
Calculi,  biliary,  cases  of,  ii.  166. 
chemical  examination  of,  ii.  583. 
nuclei  of,  ii.  585. 
j)ancreatic,  ii.  207. 
prostatic,  ii.  620. 

symptoms  and  diagnosis  of,  ii.  620. 
renal,  chemical  composition  of,  ii.  4t)4, 
ureteral,  ii.  509. 

symptoms  of,  ii.  509. 
Calculus  formation,  changes   in   urine  in^ 
469. 
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Calculus  formation,  hematuria  in,  ii.  470. 
physical  .signs  and  symptoms  to  be  obHer\'e<l 

by  palpation  of,  ii.  470. 
symptoms  of,  ii.  467. 
subjective,  ii.  467. 
use  of  cystoscope  ami  ureteral  catheter  in, 
ii.  471. 
Calilier  of  urethra,  ii.  632. 
Calice:^  in  pyonephrosis,  ii.  425. 
Callosities,  iii.  611. 
Callus,  weakness  of,  i.  290. 
Can<'er,  i.  2r>6. 

gastri<',   blee<ling   in,  ii.   64. 
lM>wels  in,  ii.  65. 
changes    in    secretion    of   stomach    in,    ii. 

63. 
digestive  disturbances  produced  by,  62. 
fever  in,  ii.  O.!. 

formation  of  palpable  tumor  in,  ii.  64. 
gastric  motility  of,  ii.  63. 
pain  of,  ii.   63. 

symptoms,  course  of  disease,  and  diagno- 
sis of,  ii.  62. 
temlemess  of,  ii.  65. 
glandular,  i.  259. 
of  breast,  clinical  course  and  diagnosis  of, 

i.  686. 
of  canlia.  ii.  67. 
of  gall-bladder,  ii.   179. 

case  of,  ii.   181. 
of  intestine,  duration  of  life  in,  ii.  114. 
of  liver,  ii.  157. 
of  jH'nis.  ii.  6!K). 

diagnosis    of,   ii.   692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
of  rei'tum,  ii.  253. 
causation   of,   ii.   254. 
dijignonis  of,  ii.  256. 
local   signs  of,   ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
of  scrotum,  ii.  713. 

prognosis  of,   ii.   714. 
of  st^miach,  ii.  49,  57. 
}K)wels  in,  ii.  65. 
causation  of,  ii.  59. 
differential  diagncwis  of,  ii.  65. 
occurrence  of,  ii.  59. 
size  of  tumor  in,  ii.  64. 
varieties  of,  ii.  59. 

with   no   mechanical    obstruction,   ii.    66. 
of  tongue,  i.  488. 
diagnosis  of,  i.  490. 
Cam'erous  ulcers  of  |>enis,  ii.  691. 


Cancers  of  foot,  epithelial,  iii.  640. 

of  gall-bladder,  secondary,  ii.  180. 

of  pylorus  with  obstruction,  ii.  66. 
Cancroid,  i.  257. 
Cancrum  oris,  i.  215. 
Capillary  bleeding,  i.  49. 
Capsular  lipomata  of  kidney,  ii.  476. 
Capsule  and  ligaments  of  hip-joint,  iii.  377. 
Caput  niedusfie,  ii.  1. 
Caput  obstipum,  i.  531. 
Caput  succedaneum,  i.  387. 
Carbolic  acid,  eschars  produced  by,  i.  750. 
(^arbuncle,  i.  74. 

constitutional  symptoms  of,  i.  397. 

of  face,  i.  449. 

of  scalp,  i.  397. 
Carcinoma,  i.  255. 

acinous    (Billroth),    i.   259. 

cylinder-celled,  i.  259. 

<legenerative  changes  in,  i.  256. 

gelatinosum,  i.  261. 

medullary,   i.   261. 

of  bladiler,  ii.  603. 
symptoms  of,  ii.  605. 

of  breast,  i.  6H4. 
contraindications  to  operation  for,  i.  690. 
practical  suggestions  on,  i.  690. 

of  femur,  iii.  473. 

of  humerus,  iii.  248. 

of  intestine,  ii.  112. 

of  jaws,  i.  477. 

of  kidney,  ii.  477. 

of  larynx,  i.  500,  592. 

of  lower  part  of  pharynx,  i.  499. 

of  lung,  i.  663. 

of  neck,  i.  568. 

of  prostate,  ii.  6.30. 
diagnosis  of,  ii.  631. 
symptoms  of,   ii.   630. 

of  rectum,   cylinder-celled,  classification  of, 
ii.  253. 

of  salivary  glands,  i.  527. 
soft  cellular  form  of,  i.  528. 

of  scalp,  i.  402. 

of  spinal  vertebra*,  iii.  8.5. 

of  testis,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 

of  thoracic  wall,  i.  654. 

of  thyroid  gland,  i.  578. 

of  umbilicus,  i.  704. 

of  ureter,  ii.  511. 

s<'irrhus,  i.  261. 

simplex,  i.  260. 
of  breast,   i.  685. 
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Cardia,  cancer  of,  ii.  67. 
Caries  of  spine,  iii.  72. 
Caries  sicca,  iii.  225. 

Carotid   artery   of  neck,  common,  aneurisms 
of,  i.  568. 
external,  aneurisms  of,  i.  558. 
internal,  aneurisms  of,  i.  558. 
Carpal  bones,  dislocations  of,  iii.  344. 

fractures  of,  iii.  341. 
Carpal  scaphoid,  fractures  of,  iii.  342. 
Carpo-metacarpal    joints,   dislocations   of,  iii. 

351. 
Cartilages,    semilunar,    dislocation    and    frac- 
ture of,  iii.  482. 
Cartilaginous  tumors  of  spinal  vertebrae,  iii.  87. 
Caseation  of  gland  tissue  of  neck,  i.  555. 
Catarrhal  appendicitis,  ii.  123. 
Catarrhal  inflammations  of  esophagus,  acute, 
i.  611. 
chronic,  i.  611. 
of  mucous  membrane  of  mouth,  i.  483. 
of  seminal  vesicles,  simple,  ii.  700. 
Catarrhal  stomatitis,  i.  483. 
Catarrhal  tonsillitis,  i.  492. 
Cathelin's     method     of     obtaining     separate 

urines  by  segregators,  ii.  346. 
Catheterism,  ii.  530. 
Guyon's  searcher  in,  ii.  432. 
instruments  used  in,  ii.  530. 
Otis's  stone  searcher  in,  ii.  432. 
precautions  in,  ii.  531,  668. 
Thompson's  searcher  in,  ii.  432. 
Catheterization,  difficulties   in,  ii.  537. 
of  Eustachian  tube,  i.  510. 
first  method  of,  i.  510. 
second  method  of,  i.  510. 
of  ureter  in  female,  technic  of,  ii.  340. 
of  ureters,  technic  of,  some  hints  in  regard 
to   (Brown),  ii.  335. 
through  straight  tube  by  direct  vision,  ii. 
338. 
Cauda  equina,  injuries  of,  iii.  43. 
Cauda  equina  lesions,  iii.  36. 
Caudal   appendages,  iii.   104. 
Causation  and  mode  of  production  of  injuries 

of  spinal  cord,  iii.  21. 
Caustic  alkalies,  eschars  produced  by,  i.  750. 
Caustics,  symptoms  produced  by  swallowing, 

i.  750. 
Cauterizations    of    esophagus    by     corrosive 

liquids,  i.  611. 
Cavernitis  penis,  ii.  685. 

chronic,  ii.   686. 
Cavernous  angioma,  i.  235. 
of  tongue,  i.  487. 


Cavernous  lymphangioma,  i.  237. 

of  tongue,  i.  487. 
Cellular  elements  in  urine,  ii.  561. 
Cellulitis  of  penis,  ii.  685. 
Central   nervous   system,  changes  in,  in  ex- 
ophthalmic goiter,  iii.  679. 
Central  neuron  injury,  symptoms  of,  iii.  8. 
Cephalhematomata  of  new-bom,  i  388. 
Cephalocele,  i.  440. 

diagnosis  of,   i.  442. 

varieties  of,  i.  441. 
Cerebellum,  i.  421. 

abscesses  in,  i.  435. 
Cerebral  localization    (Starr),  i.  417. 
Cerebral  shock,  i.  424. 
Cerebration  in  diffuse  purulent  peritonitis,  L 

711. 
Cervical  lymph  glands  of  neck,  syphilis  of,  i- 

556. 
Cervical  region,  fractures  in,  iii.  34. 
Cervical  ribs,  i.  531. 

symptoms  of,   i.  531. 
Cervix,  normal,  occurrence   of  bacteria  in,  i. 

71. 
Chancre,  i.  310. 

ecthymatous,  i.  312. 

extra-genital,  i.  313. 

diagnosis  in  early  stages  of,  i.  317. 

hard,  i.  308,  310. 

Hunterian,  i.  308,  310. 

infecting,  i.  310. 

multiplicity  of,  i.  313. 

of  finger,  i.  318. 
syphilitic,  iii.  365. 

of  scalp,  i.  398. 

of  tongue,  i.  485. 

of  vulva,  i.  313. 

soft,  i.  314. 
Chancres,  genital,  in  women,  diagnosis  of,  i- 
317. 

of  nipple,  i.  317. 

of  tonsil,  i.  317. 
Chancroid,  i.  314. 

lymphatic  enlargements  in,  iii.  4,'JO. 

of  anus  and  rectum,  ii.  228. 
Chancroidal  bubo,  i.  315. 
Changes  in  bladder,  as  result  of  prostatic 
pertrophy,  ii.  624. 

in  blood,  in  exophthalmic  goiter,  iii.  ^  ' 

in  bones  and  soft  parts,  in  congenital   ^ 
foot,  iii.  654. 

in  central  nervous  system,  in  exophth*^ 
goiter,  iii.  679. 

in    fundus  of  eye,    in    organic   diseased 
brain,  iii.  686. 
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Changes  in  lymphatic  system,  in  exophthal- 
mic goiter,  iii.  679. 
in  muscles,  in  exophthalmic  goiter,  iii.  679. 
in  spleen,  in  exophthalmic  goiter,  iii.  679. 
in  sympathetic  system,  in  exophthalmic  goi- 
ter, iii.  679. 
in  ureteric  orifice,  in  suppurative  lesions  of 
kidney,  ii.  421. 
Charcot's  joint,  i.  168;  iii.  513. 

signs  and  symptoms  of,  iii.  515. 
Chemical  composition  of  renal  calculi,  ii.  464. 
Chemical  examination  of  calculi,  ii.  583. 
Chipault's  method  of  cranio-cerebral  localiza- 
tion, i.  425. 
Chlorides  in  primary  renal  tuberculosis,  ii.  440. 
Chloroma,  i.  251. 
Choked  disk,  iii.  686. 

in  tumors  of  brain,  iii.  691. 
Cholesteatoma,  i.  267. 
Chondroma,  i.  231. 
of  foot,  iii.  640. 
of  larynx,  i.  591. 
of  neck,  i.  567. 
Chromocystoscopy  in  tuberculosis  of  kidney, 

ii.  449. 
Chronic  and  acute  inflammation  of  rectum,  ii. 

226. 
Chronic  anterior  and  posterior  urethritis,  ii. 

653. 
Chronic  appendicitis,  ii.  131. 
Chronic    arthritis,    productive    or   deforming 

type  of,  iii.  231. 
Chronic  cavernitis  penis,  ii.  686. 
Chronic    cicatricial    prostatitis   the   result  of 

prostatic  suppuration,  ii.  617. 
Chronic  cowperitis,  ii.  660. 
Chronic  cystic  mastitis,  i.  677. 
clinical  characters  of,  i.  677. 
Chronic    deforming    inflammations    of    knee- 
joint,  iii.  509. 
course  of,  iii.  511. 
diagnosis  of,  iii.  510. 
symptoms  of,  iii.  509. 
treatment  of,  iii  511. 
Chronic  disturbance  of  joints,  probably  non- 
infectious, iii.   226. 
diagnosis  of,  iii.  232. 
Chronic  epididymitis,  ii.  731. 
Chronic   exudative   peritonitis    (Vierordt,    A. 

Fraenkel,  Lennander),  i.  727. 
Chronic  follicular  prostatitis,  ii.  617. 
Chronic  gonorrhea,  ii.  653. 
diagnosis  of,  ii.  653. 

diagnostic  value  of  shreds  in  urine  in,  ii. 
654. 


Chronic  gonorrhea,  two-glass  test  of,  ii.  653. 
Chronic  gonorrheal  inflammation  of  seminal 

vesicles,  ii.   701. 
Chronic  inflammations  of  bones  and  joints  of 
foot,  iii.  631. 

of  elbow-joint,  iii.  303. 
Chronic  interstitial  inflammation  of  submax- 
illary gland,  i.  522. 
Chronic  interstitial  pancreatitis,  ii.  204. 

diagnosis  of,  ii.  205. 

symptoms  of,  ii.  205. 
Chronic  lymphatic  edema  of  penis,  ii.  686. 
Chronic  mastitis,  i.  676. 
Chronic  mediastinitis,  i.  665. 
Chronic    middle-ear   disease,   diagnosis   of,    i. 

514. 
Chronic  obstruction  of  large  intestine,  ii.  79. 
Chronic  peritonitis,  i.  727. 

with   production  of  adhesions,  i.  727. 
symptoms  of,  i.  728. 
Chronic  prostatitis,  ii.  617. 
Chronic  serous  periorchitis,  ii.  716. 

causes  of,  ii.  716. 

pathology  of,  ii.  716. 
Chronic  serous  prepatellar  bursitis,  iii.  522. 
Chronic  serous  synovitis,  iii.  228. 
Chronic  sprain  of  ankle,  iii.  589. 
Chronic  ulcer  of  leg,  character  of,  iii.  553. 

complications  of,  iii.  556. 

favorite  sites  of,  iii.  552. 

size  and  shape  of,  iii.  553. 

treatment  of,  iii.  558. 
Chronic  urethral  dischai^  or  gleet  and  pyu- 
ria, in  stricture  of  urethra,  ii.  663. 
Chylothorax,  i.  658. 
Chyluria,  ii.  557. 
Cicatricial    contraction   of   prostatic    urethra, 

true,  ii.  576. 
Cicatricial  strictures  of  esophagus,  i.  613. 
Circumference  of  bone,  displacement  of,  i.  293. 
Circumflex  nerve,  injuries  of,  iii.  156. 
Circumscribed  aneurism,  i.  330. 
Circumscribed    fibroneuromata    of    nerves    of 

upper  extremity,  iii.  243. 
Circumscribed  fractures  of  skull,  i.  405. 
Circumscribed     inflammations     of     perirectal 

structures,  ii.  233. 
Circumscribed  osteomyelitis,  i.  187. 

of  femur,  iii.  462. 
Circumscribed  phlegmons,  i.  76. 
Cirsoid  aneurism,  i.  236. 

ClasHification  of  fractures  near  elbow,  iii.  256. 
Claudication,  intermittent,  i.  205. 
Clavicle,  acute  osteomyelitis  of,  i.  650. 

acute  purulent  osteomyelitis  of,  iii.  216. 
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Claviele,  congenital  dpfects  of,  iii.    140. 
diseanes  and  tumorH  of,  iii.  216. 
dislocation  of,  iii.  169. 
forward,  iii.  171. 

of  inner  end   of.  posterior,  iii.  172. 
of  outer  end  of,  iii.  169. 

downward,  iii.   170. 
of  »temal  end  of,  iii.  170. 
subcoraeoid,  iii.  170. 
upward,  iii.  171. 
double  dislcK'ation  of,  iii.  172. 
fracture  of,  iii.  164. 
by  direct  violence,  iii.  166. 
causation  of,  iii.  UUi. 
complications  in,  iii.   169. 

injuries  to  brachial   plexus,  iii.  152. 
inner  third  of,  iii.  168. 
middle  third  of,  diagnosis  of,  iii.  167. 
outer  third  of,  iii.   167. 
prognosis  of,  iii.    168. 
syphilis  of,  iii.  217. 
tuberculosis  of,  iii.  216. 
tumors  of,  iii.  217. 
CI  a  V  us,  i.  253. 
Claw-hand,  iii.   16.*}. 
Cleft  palate,  i.  445,  490, 
Closed  hydronephrosis,  ii.  411. 
Club-foot,  iii.  653. 
acquired,  iii.  656. 
congenital,  iii.   653. 
changes  in   bones  and   soft  parts  in,  iii. 
654. 
symptoms  of,  iii.  655. 
Coccygodynia,   iii.   127. 
Coccyx,   fractures  of,  iii.    121. 
Cold  abscess,  i.  162. 
of  joints,  i.  164. 
of  thoracic  wall,  i.  649. 
Colic,  appendicular,  ii.  122. 
intestinal,  i.  716. 
nephritic,  i.  716. 
Colles's  fracture,  iii.  281. 
deformity  of,  iii.  284. 
prognosis  of,  iii.  285. 
Colloid    cancer,   i.    261. 

of  breast,  i.  686. 
Colloid  goiter,  i.  577. 
Colon,  inflation  of,  ii.  23. 

tumors  of,   ii.   24. 
Color,  of  urine,  ii.  554. 

of  vesical  calculi,  ii.  683. 
Coma,  i.  411. 

Combination  of  aapremia  with  septic,  sapro- 
phytic, and  pyogenic  infection,  i. 
92. 


Comedones,  i.  457. 

Comminuted   fracture   of   lower  end  of  tibia 

with   fracture  of  fibula,  iii.  541. 
Commotio  ceix'hri,  i.  424. 
Commotio  thoracica,  i.  (528. 
Compass  test  for  epicriiic  sensibility,  iii.  112. 
Complete  outward   disUx'ation   of  both  bcmi* 

of  forearm,  iii.  296. 
Complications     following     alxlominal     opera- 
tions, diagnosis  of,  i.  762. 
hemorrhage    from    alimentary    canal  in, 

i.  763. 
infection  of  external  wound  in,  i.  765. 
intestinal  obstruction  in,  i.  768. 
peritonitis  in,  i.  766. 

localized,  i.   767. 
pneumonia  in,  i.  767. 
])ulse  in,  i.  765. 
retention  of  urine  in,  i.  764. 
shock  in,  i.  762. 

symptoms  of,  referable  to  intestine,  i.  'M- 
temperature  in,  i.  764. 
thrombosis  and  emlx>lism  in,  i.  Hu. 
in  fractures  of  clavicle,  iii.   lt)9. 
of  fracture  of  shaft  of  humerus,  iii.  1!)1. 
Com|>ound  dislocations  of  knee,  iii.  48(). 
Compression  of  brain,  i.  426. 

of  spinal  cord,  iii.  88. 
Concentric  hyjK'rtrophy  of  bladder,  ii.  .')(!!). 
Concussion,  of  brain,  i.  424. 
of  spinal  conl,  iii.  49. 
of  thorax,  i.  628. 
spinal,  iii.  49. 
Conditions  resulting   from   maltreatment  ami 
neglect  of   stricture   of   un-tlira,  ii. 
665. 
Conditions    simulating    organic    pyloric  con- 
struction, ii.  36. 
Condyle  of  femur,  single,  fracture  of,  iii.  -141'. 
of  humerus,  internal,  fractures  of,  iii.  '-^''*' 
Condylomata,  flat,  i.  320. 
Congenital    abnormalities   of  external  ear,  ^• 
446. 
of  intestine,  ii.  71. 
Congenital  abnormalities  and  defe<"ts  of  u"*^^^^' 
ii.  219. 
of  rectum,   ii.   219. 
Congenital  anomalies  of  breast,  i.  671. 
of  penis,  ii.  679. 
of  testis,  diagnosis  of,  ii.  725. 
of  umbilicus,  i.  701. 
of  urachus,  i.  702. 
of  ureter,   diagnosis  of,  ii.  384. 
varieties  and   pathological   results  of^f-    ''* 
382. 
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Conjrenital   cavernous   angioma   of  thorax,   i. 

652. 
C'on«xenital  club-foot,  iii.  653. 

changes  in  bones  and  soft  parts  in,  iii.  654. 
Congenital  cubitus  varus  and  valgus,  iii.  250. 
Congenital  cystic  hygroma  of  neck,  i.  563. 
Congenital   cystic   lymphangioma   of  neck,   i. 

563. 
(ongenital  defects,  cysts  due  to,  i.  265. 

of  hlathler,  ii.  541. 

of  <'laivicle,  iii.   140. 

of  esophagus,  i.  602. 

of  ext^M-nal  ear,  i.  501. 

of  face,  i.  445. 
rare,  i.  446. 

of  f<K>t,  other  than  club-foot,  iii.  652. 

of  forearm,  iii.  251. 

of  hand,  iii.  253. 

of  larynx,  i.  583. 

of   leg,   iii.   57H. 

of  neck,  i.  520. 

of  nose,  i.  4(X3. 

of   shoulder   region,   iii.   140. 

of   iip|>er  extremity,   iii.   248. 
general   remarks  on,  iii.  248. 

of   urethra,   ii.  638. 
Congenital   deformities   of   floor   of  mouth,   i. 
484. 

of   foot,   iii.   651. 

of  intestine,  ii.  72. 

of  muscles  of  thorax,  i.  623. 

of   ribs,   i.  622. 

of  sternum,  i.   622. 

of  thorax,  i.  622. 
accjuircMl,  i.  623. 

of  tongue,  i.  484. 
Congenital   <lislo<'ations,  i.  300. 

of  ankle-joint,   iii.   606. 

of  hip,   iii.   370,  421. 
causati(m  of.  iii.  379. 
pathology  of,  iii.  380. 

of  knee,  iii.  404. 

of  patella,  iii.  497. 

of  shoulder-joint,   iii.   142. 

of  wrist,  iii.  347. 
Congenital   displacement  of  kidney,  ii.  370. 
Congenital  diverticula  of  ureter,  ii.  511. 
Congenital  diverticulum  of  bladder,  ii.  542. 

of  urethra,  ii.  639. 
Congenital  elevation  of  scapula,  iii.  140. 

diagnosis  of,  iii.  141, 
Congenital  fistulae  of  neck,  i.  529. 

arising    from    imperfect    closure    of    second 
branchial  cleft,  i.  529. 

arising  from  thyreoglossal  duct,  i.  530. 


Congenital  form  of  inguinal  hernia,  ii.  259. 
Congenital  genu  recurvatum,  iii.  494. 
Congenital  hernia  of  cord,  ii.  293. 
Congenital  hydrocele,  ii.  718. 
Congenital   hypertrophy   of   upper  extremity, 

iii.  251. 
Congenital  inguinal  herniie  in  male,  ii.  280. 
Congenital   lymphangie<'tasis,   i.   237. 
Congenital  obstructi<ms  causing  hydronephro- 
sis, ii.  405. 
Congenital  shortening  of  frenum  of  tongue,  I. 

484. 
(Vmgenital  stenosis  of  pylorus,  ii.  38. 
Congenital  stri<'ture  of  esophagus,  i.  012. 

of  urethra,  ii.  (539. 
Congenital    tumors  of   sacrococcygeal    region, 
iii.  103. 
dermoid  cysts,  iii.   103. 
lipomata,  iii.   10.3. 
Congenitally   fissurecl  tongue,  i.  484. 
Congenitally   misplaced    kidney,   pyogenic  in- 

fwtion  of,   ii.   372. 
(Vmjunctiva,  occurrence  of  bacteria  in,  i.  69. 
Conjunctival-tul)erculin    test   for   tuberculosis, 
iii.  504. 
material  for,  iii.  504. 
method  of  application  of,  iii.  504. 
Constriction  of  i>enis,  ii.  tWl. 
Contnictures  in  traumatic  hysteria,  iii.  64. 
Contuse<l  wounds,  absence  of  hemorrhage  in, 
i.  6. 
examinatitm  of,  i.  (J. 
gangrene  in,  i.  7. 
of  alxlominal  wall,  i.  694. 
of  foree.rm,  iii.  317. 
of  iMMiis,  ii.  682. 
of  scalp,  i.  3!K). 
of  upper  arm,  result  of  blunt  violence,  iii. 

236. 
shape  of,  i.  7. 
Contusion  in   sul>cutane<uis   wounds  of  scalp, 
signs  of,  i.  386. 
of  l)one  in   periostitis,  result  of,  i.   187. 
of  brain,  i.  428. 

symptfmis  of  i.  429. 
of  conl,  iii.  20. 

of  kidney,  with  hemorrhage,  ii.  389. 
of  wall  of  gut,  ilelayed  perforation  from,  i. 
741. 
Contusions  of  alklominal  wall,  i.  692. 
shock   after,  i.  692. 
of  elbow,  iii.  254. 

of  kn(H>  und  neighboring  structures,  iii.  474. 
of   iM»nis,  ii.   681. 
of  scrotum,  ii.  710. 
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Contusions  of  shoulder- joint,  iii.   175. 
of  testis,  ii.  727. 
physical  signs  of,  ii.  728. 
symptoms  of,  ii.  728. 
of  thorax,  i.  625. 
Convulsions  in  organic  disease   of  brain,   iii. 

686. 
Coraco-brachialis,  ruptures  of,  iii.  235. 
Coracoid  process,  fracture  of,  iii.   174. 
Cord,  congenital  hernia  of,  ii.  293. 
Corns,  iii.  612. 
Coronoid   process   of  ulna,   fractures   of,   iii. 

270. 
Corpora  cavernosa,  rupture  of,  ii.  681. 

symptoms  of,  iL  681. 
Corrosive  sublimate,   eschars  produced  by,  i. 

750. 
Cortico-spinal  paralysis,  iii.  6,  9. 
Coryza,  acute,  i.  467. 
Costal  cartilages,  fracture  of,  i.  647. 
Coverings,   of   spermatic   cord   and   testis,   ii. 
705. 
of  testis,  ii.  707. 
injuries  and  diseases  of,  ii.  714. 
injuries  of,  diagnosis  of,  ii.  714. 
tumors  of,  ii.  722. 
fibroma,  ii.  722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
Cowperitis,  ii.  660. 
acute,  symptoms  of,  ii.  660. 
chronic,  ii.  660. 
Cowper's  glands,  inflammation  of,  ii.  660. 
Coxa  vara,  iii.  421,  424. 
prognosis  of,  iii.  426. 
symptoms  of,  iii.  424. 
treatment  of,  iii.  426. 
Coxitis  as  result  of  acute  osteomyelitis,   iii. 
411. 
of  direct  infection,  iii.  411. 
of  infectious  processes,  iii.  409. 
tuberculous,  iii.  413. 
Crab  lice,  ii.  711. 

Cranial  bones,  acute  inflammation  of,  i.  412. 
syphilis  of,  i.  413. 
syphilitic  periostitis  of,  i.  413. 
tumors  of,  i.  415. 
Cranial  cavity,  arteries  in,  i.  427. 
Cranial  nerve  nuclei,  i.  420. 
Cranial  nerves,  afl'ections  of  fifth  and  seventh 
pairs  of,  i.  461. 
injuries  of  fifth  pair  of,  i.  428. 
neuralgia  of  fifth  pair  of,  i.  461. 
within  skull,  injuries  of,  i.  427. 
Cranio-cerebral  topography,  i.  421. 


Crepitus,  1.  283,  299. 

in  fractures  of  neck  of  femur,  iii.  403. 
Cretinism  of  thyroid  gland,  i.  570. 
Croupous  cystitis,  ii.  569. 
Crushing,  i.  294. 
Cryoscopy,  ii.  317. 

KUmmel  on,  ii.  319. 
Cryptogenic  pyemia,  i.  117. 
Cryptorchism,   ii.  706. 
Crystalline  and  other  deposits  in  tuberculou 

urine,  ii.  445. 
Cubitus  valgus,  congenital,  iii.  250. 
Cubitus  varus,  congenital,   iii.  250. 
Cuboid,  fractures  of,  iii.  595. 
Culture  methods  in  primary  renal  tuberculo 

sis,  ii.  443,  444. 
Cultures,   identification    of   actinomycosis  b} 

(Wright),  i.    141. 
Curvature  of  urethra,  ii.  636. 
Cutis  pendula,  i.  453. 
Cyanosis,  regional,  i.  214. 
Cylindroma,  i.  249. 
Cyst,  atheromatous,  of  scalp,  i.  400. 

dermoid,  of  scalp,  i.  400. 

hydatid,  i.  268. 

sebaceous,  of  scalp,  i.  400. 
Cystadenoma,  mammse,  i.  677. 

of  penis,  ii.  687. 
Cystic  dilatation  of  salivary  ducts,  i.  523. 
Cystic  disease  of  mucous  membrane  of  ureter, 

ii.  510. 
Cystic  lymphangioma,  i.  238. 

of  face,  i.  455. 

of  tongue,  i.  487. 
Cystic  thyroid,  i.  577. 
Cystic  tumors,  i.  262. 
•   in  cavity  of  pelvis,  iii.  139. 

of  tongue,  i.  488. 
ranula,  i.  488. 
Cysticercus  eellulosce,  i.  270. 
Cystitis,  acute,  ii.  572. 

bacteria  of,  ii.  567, 

croupous,  ii.  569. 

etiology  of,  ii.  566. 

from  foreign  bodies  in  bladder,  ii.  5i^^*" 

interstitial,  ii.  569. 

membranous,  ii.  569. 

parenchymatous,  ii.  568. 

pathological  anatomy  of,  ii.  568. 

putrid  and  gangrenous  urine  of,  ii.  -^ 

symptoms  and  diagnosis  of,  ii.  571. 
Cystosarcoma  of  breast,  i.  682. 
Cystosarcoma  phyl lodes,  i.  682. 
Cystosarcoma  proliferum,  i.  682. 
Cystoscope,  ii.  691. 
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('ystosf<>|»c,   photographic,   ii.    .'i.lO. 

use   of,  in  nilciilus   forinatioii,  ii.  471. 
( ' ystos<-opie  examination   and   urotoral   cathe- 
terization  as    aid    in    diagnosis    of 
HU])piirativc  kidney  lesions,  ii.  420. 
Cystoscopic  examination  of  bladder,  ii.  538. 
Cystoscopy    in    examination    of    prostate,    ii. 

013. 
Cystospasm,  ii.  573. 

Cysts,     arising?    from    thyreoglossal    duct,    i. 
503. 
atheromatous,  of  areola,  i.  073. 

of  nip])Io,  i.  073. 
dermoid,  i.  200. 
due  to  c<mgenital  defects,  i.  205. 

to  true  tumor  formation,  i.  203. 
echincM-occus,   of  spinal   vertebra*,   iii.   87. 
implantation,   i.  205. 
in  tibia,  echinococcus,  iii.  575. 
of   bladder,   dermoid,  ii.   001. 
echinococcus,  ii.  002. 
simple,  ii.  001. 
of  epididymis,  ii.    719. 
of  femur,  echinococcus,  iii.  473. 
of  hand,  epithelial  implantation,  iii.  373. 
of  humerus,  bone,  iii.  240. 
of  kidney,  ii.  492. 
echino<*occus,  ii.  492. 
pa ni renal,  ii.  490. 
solitary,  ii.  495. 

symptoms  of,  ii.  495. 
of  pelvis,  echinoco<'cus,  iii.  1.39. 
of   i>enis,  atheromatous,  ii.  0H8. 
of  prostate,  ii.  029. 

of  sacrococcygeal   region,  dermoid,   iii.   103. 
of  salivary  glands,  i.  524. 
of  s<-rotum,  ii.  712. 
dennoid,   ii.   712. 
sebaceous,  ii.  712. 
of  second  cleft  of  neck,  i.  503. 
of  Steno's  duct,  i.  523. 
of  testis,  dermoid,  ii.  740. 
of  ureter,  ii.  511. 
parasitic,  i.  208. 
rctenticm,  i.  203. 

dactylitis,  syphilitic,  iii.  035. 

f deafness  following  an   injury  to   the  ear,   i. 

5a5. 
rX»cubitu8,  i.  213. 

in  injuries  of  spinal  cord,  iii.  20. 
r><H»p  sensibility,  iii.  112. 
I>«»eply    seated    suppurative   processes   of   sole 

of  foot,  iii.  010. 
X>efect8  of  clavicle,  congenital,  iii.  140. 
48 


Defects   of   foot,  c<mgenital  other   than   club- 
foot, iii.  (»52. 
of  forearm,  congenital,  iii.  251. 
of  hand,  congenital,  iii.  253. 
of  leg,  congenital,  iii.  578. 
of   shoulder  region,   congenital,   iii.    140. 
of  upi)er  extremity,  congenital,  iii.  248. 
general  remarks  on,  iii.  248. 
Deforming      inflammatitms      of      knee  -  joint, 
chronic,  iii.   509. 
course  of,  iii.  511. 
diagnosis  of,  iii.  510. 
symptoms  of,  iii.  509. 
treatment  of,  iii.  511. 
Deforming  type  of  chronic  arthritis,  iii.  231. 
Deformities  of  foot,  actiuired,  iii.  044. 
congenital,  iii.  051. 
of  knee,  iii.  529. 
Deformities  of  liver,  ii.  158. 
of  prostate,  ii.  Oil. 
of  thorax,  i.  022. 
Deformity,  i.  278. 
dislocations  by,  i.  302. 
of  Colles's  fracture,  iii.  284. 
of  femur,  rachitic,  iii.  404. 
of  frenum,  ii.  080. 
Degenerative     processes     in     carcinomata,    i. 

250. 
Delirium   tremens,  i.  217,  280. 
Depressed  fractures  of  skull,  i.  400. 
Depressed  nipples,  i.  072. 
Depressions,  i.  275. 
I>ermoid  cysts,  i.  200. 
of  bladder,  ii.  001. 
of  face,  i.  457. 

of  sacrococcygeal   region,  iii.  103. 
of  scalp,  i.  401. 
of  scrotum,  ii.  712. 
of  tongue,  i.  488. 
Dermoid   patches,   i.  200. 
Dermoid  tumors  of  abdominal  wall,  i.  098. 
Dermoids,  ovarian,  i.  200. 
sequestration,   i.  200. 
tubulo,  i.  20(;. 
Description    of    Noguchi    method    for    serum 

diagnosis  of  syphilis,  iii.  700. 
Destruction   of  brachial  plexus,  prognosis  of, 
iii.   155. 
symptoms  of,  iii.   155. 
dislocations  by,  i.  301. 
Detection  of  negri  bodies  in  rabies,  notes  on, 
iii.  004. 
of  spirochflpta  pallida  of  syphilis,  technic  of 
microscopic    examination    for,    iii. 
■071. 
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Detrusor  rrmscle,  paretic  and  paralytic  condi- 
tions of,  ii.  576. 
Development  of  bones  of  lower  extremity,  iii. 
327. 

of  testis,  ii.  7(K>. 
Diabetic  gangrene,  i.  203. 

of  hand  and  fingers,  iii.  3C8. 

varieties  of,  i.  204. 
Diagnostic  value  of  blood  count  in  suppura- 
tive conditions,  especially  appendi- 
citis, ii.  131. 
Diaphragm,  gunshot  wounds  of,  1.  737. 

injuries  of,  i.  643. 
Diaphragmatic  hernia,  ii.  97. 
Diastasis,  i.  295. 

of  recti  muscles,  ii.  298. 

of  spine,  iii.  43. 
Diathesis  in  vesical  calculi,  ii.  586. 
Differentiation    between    bladder   and   kidney 

hemorrhage,  ii.  487. 
Diflfuse  bladder  tuberculosis,  diagnostic  diffi- 
culties in,  ii.  448. 
Diffuse  hydrocele,  ii.  718. 
Diffuse  inflammation  of  external  ear,  i.  503. 
Diffuse  phlegmon  of  stomach,  ii.  55. 
Diffuse  polypoid  hypertrophy  of  mucous  mem- 
brane of  rectum,  ii.  252. 
Diffuse    purulent    peritonitis,    anorexia    in,   i. 
711. 

cerebration  in,  i.  711. 

distention  of  bowel  in,  i.  714. 

general  and  local  symptoms  of,  i.  710. 

hiccough   in,  i.  714. 

leucocytosis  in,  i.   711. 

meteorism  in,  i.  714. 

pain  in,  i.  712. 

palpation  in,  i.  712. 

paralysis  of  bowel  in,  i.  714. 

point  pressure  in,  i.  713. 

pulse  in,  i.  710. 

temperature  in,  i.  710. 

tenderness  in,  i.  712. 

tympanites  in,  i.  714. 

urine  in,  i.  711. 

vomiting  in,  i.  713. 
Diffuse  septic  phlegmon,  i.  77. 
Diffuse  syphilitic  myositis,  iii.  240. 
Digestive    tract    in    injuries    of    spinal    cord, 

symptoms  referable  to,  iii.  26. 
Dilatation   of   blood-vessels    in    tropical   liver 
abscess,  ii.   148. 

of  stomach,  acute,  ii.  38. 

signs  and  symptoms  of,  ii.  38. 

of  veins  in  acute  osteomyelitis,  i.  180. 
Dilatations  of  esophagus,  i.  617. 


Dilated  stomach  in  diseases  of  abdomen,  i 
Diminution  in  size  of  abdomen,  it  9. 
Diphtheria,  i.  493. 

of  nasal  mucous  membrane,  i.  468. 
Diplegia  brachial  is,  iii.  23. 
Diplegia  brachialis  traumatica,  iii.  47. 
Direct  inguinal  hernia,  ii.  284. 
Direct  inspection  of  external  ear,  i.  506. 
Direct  longitudinal  separation  of  bones,  I  i 
Direct  trauma   in   epididymitis  and  orchi 

ii.  729. 
Diseases  caused  by  pus-producing  bacteria 

60. 
Dislocated  bone,  fracture  of,  1.  296. 
Dislocations,  i.  294. 
at  ankle-joint,  forward,  iii.  597. 

inward,  iii.  597. 
at  mediocarpal  joint,  iii.  345. 
at  metacarpo-phalangeal   joints  of  finge 

iii.  354. 
by  deformity,  i.  302. 
by  destruction,  i.  301. 
by  direct  violence,  i.  295. 
by  distention,  i.  301. 
by  indirect  violence,  i.  296. 
by  muscular  action,  i.  296. 
complete,  i.  295. 
complicated,  i.  295. 
complications  attending,  i.  296. 
compound,  i.  295,  297. 
congenital,  i.  300. 
diagnosis  of,  i.  297. 
differential  diagnosis  of,  i.  298. 
history  of,  i.  298. 
inspection  of,  i.  298. 
loss  of  function  in,  i.  300. 
mediotarsal,  iii.  605. 
of  ankle,  iii.  596. 
backward,  iii.  596. 
outward,  iii.  598. 
upward,  iii.  598. 
of  ankle-joint,  congenital,  iii.  606. 
of  astragalus,  backward,  iii.  603. 
by  rotation,  iii.  604. 
inward,  iii.  603. 
inward  and  forward,  iii.  603. 
outward  and  forward,  iii.  602. 
total,  iii.  602. 
of  bones  of  forearm, 'forward,  iii.  29"- 
of  both  bones  of  forearm,  backward.  •»•  '^' 
complications  of,  iii.  289. 
complete  outward,  iii.  296. 
lateral,   iii.  295. 
of  both  hips,  simultaneous,  iii.  391. 
of  carpal  bones,  iii.  344. 
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Dislocations  of  oarpo-metacarpal  joiiit8,iii.351. 
of  clavicle,  iii.  169. 

double,  iii.   172. 

forward,  iii.  171. 

subcoracoid,  iii.   170. 

upward,  iii.  171. 
of  distal  phalanges  of  fingers,  iii.  355. 
of  elbow,  iii.  287,  293. 

classification  of,  iii.  288. 
of  fibula,  iii.  549. 
of  first  phalanx  of  thumb,  iii.  352. 
of  forearm,  incomplete  inward,  iii.  295. 

incomplete  outward,  iii.  295. 
of  head  of  radius,  with  fracture  of  ulna,  iii. 

301. 
of  hip,  associated  injuries  of,  iii.  392. 

backward,  reduction  of,  iii.  387. 
with  eversion  of  limb,  iii.  387. 

congenital,  iii.  379,  421. 
causation  of,  iii.  379. 
pathology  of,  iii.  380. 

directly  upward,  iii.  391. 

dorsal,  iii.  384. 

symptoms  and  diagnosis  of,  ilL  385. 

downward,  iii.  391. 

downward  and  inward,  iii.  388. 

pathological,  iii.  392. 

perineal,  iii.  390. 

recurrent,  iii.  392. 

spontaneous,  iii.  392. 

thyroid,  iii.  389. 

signs  and  symptoms  of,  iii.  389. 

traumatic,  iii.  382. 

upward  and  forward,  iii.  390. 

voluntary,  iii.  392. 

with  eversion,  iii.  388. 
of  humerus,  supracoracoid,  iii.  208. 

supraglenoid,  iii.  208. 

upward,  iii.  208. 
of  inner  end  of  clavicle,  posterior,  iii.  172. 
of  joint  between  radius  and  ulna,  iii.  348. 
of  knee,  iii.  492. 

by  rotation,  iii.  494. 

compound,  iii.   48G. 

congenital,  iii.  494. 

forward,  iii.  492. 

inward,  iii.  494. 

lateral,  iii.  493. 

pathological,  iii.  495. 

posterior,    iii.   493. 
of  liver,  ii.  158. 
of  lower  jaw,  i.  472. 

bilateral,  signs  and  symptoms  of,  i.  472. 
of    metacarpo-phalangeal    joint«,     forward, 
iii.  355. 


Dislocations  of  metatarsal  bones,  iii.  605. 
of  middle  phalanges  of  fingers,  iii.  355. 
of  OS  magnum,  iii.  345. 
of  outer  end  of  clavicle,  iii.  169. 

downward,  iii.  170. 
of  patella,  iii.  495. 

congenital,  iii.  497. 

downward    or    into   space   between   tibia 
and  femur,  iii.  496. 

lateral,  iii.  495. 
ot  phalanges  of  fingers,  iii.  355. 
of  radiocarpal  joint,  iii.  346. 
of  radius,  iii.  299. 

and  ulna,  posterior,  symptoms  and  diag- 
nosis of,  iii.  290. 

backward,  iii.  299. 

by  elongation,  iii.  300. 

forward,  iii.  300. 

outwai*d,  iii.  299. 
of  ribs,  i.  647. 

from  cartilages,  i.  647. 
of  scaphoid,  iii.  345. 
of  semilunar  bone,  iii.  344. 
of  semilunar  cartilages,  iii.  482. 
of  shoulder,  iii.  199. 

habitual,  iii.  208. 

intracoracoid  or  subclavicular,  iii.  205. 

old  unreduced,  iii.  209. 

pathology  of,  iii.  201. 

posterior,  iii.  206. 

subglenoid,  iii.  205. 

symptoms  and  diagnosis  of,  iii.  202. 
of  shoulder- joint,  congenital,  iii.  142. 

paralytic,  iii.  142. 

produced  during  delivery,  iii.  142. 
of  spine,  iii.  33,  43. 

varieties  of,  iii.  43. 

bilateral  forward,  iii.  43. 
distortion  or  diastasis,  iii.  43. 
unilateral  forward,  iii.  43. 
of  sternal  end  of  clavicle,  iii.  170. 
of  sternum,  i.  645. 

of  tendons  about  ankle-joint,  iii.  590. 
of  testis,  ii.  728. 
of  thorax,  i.  643. 
of  thumb,  iii.  353. 

backward,  iii.   353. 
complete  form  of,  iii.  353. 

forward,  iii.  354. 
of  toes,  iii.  606. 
of  ulna,  iii.  298. 

backward,  iii.  298,  348. 
cause  of,  iii.  298. 
symptoms  and  diagnosis  of,  iii.  298. 

forward,  iii.  298,  348. 
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Dislocations  of  ulna,  inward,  ii.  298. 
inward  and  downward,  iii.  348. 
of  ulnar  nerve,  iii.  312. 
of   vertebrae,    symptoms   and    diagnosis    of, 

iii.  44. 
of  wrist,  backward,  iii.  346. 
congenital,  iii.  347. 
forward,  iiL  347. 
pathological,  iii.  347. 
of  \vrist-joint,  iii.  346. 
pain  in,  i.  300. 
palpation  in,  i.  290. 
partial,  L  295. 
pathological,  i.  301. 
recurrent  or  habitual,  i.  296. 
spontaneous,  i.  301. 
subastragaloid,  iii.  599. 
backward,  iii.  600. 
forward,  iii.  601. 
inward,  iii.  599. 
outward,  iii.  600. 
subjective   symptoms  of,  i.  300. 
total,  i.  295. 
traumatic,  i.  295. 

differential  diagnosis  of,  i.  300. 
upon  tuberosity  of  ischium,  iii.  391. 
Displacements,  i.  292. 
angular,  i.  293. 

in  fracture  of  shaft  of  femur,  iii.  441. 
lateral,  i.  293. 

of  circumference  of  bone,  i.  293. 
of  long  axis  of  bone,  i.  293. 
rotary,  i.  293. 
transverse,  i.  293. 
Dissecting  aneuritsm,  i.  329. 
Disseminated  tuberculous  ulceration  of  bowel, 

ii.  104. 
Distention,  dislocations  by,  i.  301. 
of  bowel  in  diffuse  purulent  peritonitis,  i. 
714. 
Distortion,   i.   295. 
of  ankle,  iii.  588. 
of  spine,  iii.  22,  43. 
Distribution  of  sensory  nerves  in  hand,  iii.  161. 

of  spinal  segments  to   muscles,  iii.  29. 
Disturbances  in  injuries  of  spinal  cord,  vaso- 
motor and  trophic,  iii.  26. 
of   circulation  in    exophthalmic   goiter,   iii. 
680. 
in  traumatic  neurasthenia,  iii.  55. 
of  (lifjfostion  in  gastric  ulcer,  ii.  44. 
in  trauiiiaticf  neurasthenia,  iii.  55. 
of  nutriticm,  i.  201. 
of  n»tlcx  action,  iii.   14. 
of  sensation,  iii.  16. 


Disturbances,  vasomotor  and  trophic,  iii.  19. 
Diverticula,  i.  267. 

of  esophagus,  i.  617. 
deep-seated,  i.  610. 

of   upper  portion   of  esophagus,  pulbion,  i. 
618. 

of  ureter,  congenital,  ii.  511. 
Diverticulum  of  bladder,  congenital,  ii.  542. 

of  urethra,  congenital,  ii.  639. 
Division  of  median  and  ulnar  nerves,  iii.  163. 

of  phrenic  nerve,  i.  542. 

of  spinal   accessory  nerve,  i.  542. 

of  tendons   in   open   wounds   of  wnei  and 
hand,  iii.  341. 
Dog-nose,  i.  446. 

Donne's  test  for  pus  in  urine,  ii.  556. 
Dorsal  dislocations  of  hip,  iii.  384. 

symptoms  and  diagnosis  of,  iii.  385. 

with  eversion,  iii.  388. 
Dorsal  lesions,  iii.  36. 
Double  bladder,  ii.  542. 
Double  dislocation  of  clavicle,  iii.  172. 
Double  hip-joint  disease,  iii.  417. 
Double  penis,  ii.  679. 
Double  urethra,  ii.  639. 
Drop  finger,  iii.  340. 
Dry  senile  gangrene,  i.  205. 
Duodenal  fistula,  i.  702. 
Duodenal    obstruction,    anatomical   sites  and 

mechanism  of,  ii.  38. 
Duodenum,  acute  obstruction  of,  ii.  37. 

injuries  of,  i.  743. 

I)crforating  ulcer  of,  ii.  50. 
complications  of,  ii.  51. 
symptoms  and  signs  of,  ii.  51. 

perforation  in  ulcer  of,  ii.  52. 

stenosis  below  papilla  of,  ii.  77. 

ulcer  of,  ii.  49. 
surgical   indications  in,  ii.  54. 
Dupuytren*s  contracture,  iii.  336. 
Dura  mater,  infiammation  of,  i.  430. 
venous  sinuses  of,  i.  431. 

sarcomata  from,  i.  415. 
Dyspepsia,     neurotic,     differential     di^^ 

and  operative  indications  in»  ^^* 
Dyspnea,  fatal,  i.  243. 

in  exophthalmic  goiter,  iii.  682. 

Kar,  abscess  in  soft  parts  of,  i.  517. 
deafness  following  injury  to,  i.  505. 
examination    of,    i.    506. 
external,  nccunnilaled  cerumen  in,  i.  ^^^' 

atresia  of,  i.  502. 

congenital   abnormalities  of.  i.  440. 

congenital  defects  of,  i.  501. 
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Ear,  external,  difTuse  inflammation  of,  i.  503. 
direct  insj^ection  of,  i.  506. 
foreign  bodies  in,  i.  504. 
furuncle  of,  i.  503. 
injuries  of,  i.  501. 
keloid  of,  i.  502. 

perichondritis  of  cartilage  of,  i.  502. 
tumors  of,  i.  502. 
wounds  of,  i.  503. 
insane,  i.  502. 

inspection  through  speculum,  of  canal  of,  i. 
506. 
of  tympanic  membrane  of,  i.  506. 
leptomeningitis  of,  i.  517. 
middle,  acute  suppurative  inflammation  of, 
i.  512. 
chronic  inflammation  of,  i.  513. 

course  of  disease  in,  i.  515. 
tuberculosis  of,  i.  516. 
Valsalva's  method  of  inflating,  [.  512. 
tests  of  bony  conduction  of,  i.  508. 
Rinne's  test,  i.  509. 
Weber's  test,  i.  509. 
wax  in,  i.  507. 

wax  in  external  and  auditory  canal  of,  i. 
504. 
Eardrum,  normal,  i.  507. 
I^k^centric   hypertrophy  of  bladder,   ii.   669. 
Ecchymosis,  i.  279. 
color  changes  in,  i.  3. 
in  injuries  of  spinal  cord,  iii.  28. 
palpation  in,  i.  280. 
Echinococcus,  multilocular,  ii.  154. 
Echinococcus  cysts,  i.  268,  274. 
in  tibia^  iii.  575. 
of  abdominal  wall,  i.  700. 
of  bladder,  ii.  602. 
of  Iwne,  i.  269. 
of  femur,  iii.  473. 
of  liver,  ii.   150. 

symptoms  of,   ii.    152. 
of  lung,   i.  663. 
of  neck,  i.  565. 
of  pelvis,   iii.    139. 
of  pleura,  i.   659. 
of  spinal  vertebne,  iii.  87. 
of  spleen,  ii.   192. 
of  thoracic  wall,  i.  654. 
of  thyroid  gland,  i.  571. 
Ecthymatous   chancre,   i.  312. 
J^ctopia  testis,  ii.  725. 
Ectopia  vesicflp,  ii.  541. 
Eczema  of  areola,  i.  672. 
of  nipple,  i.  672. 
of  scalp,  i.   396. 


Eczema  marginatum  of  scrotum,  ii.  710. 
Edema  laryngis,  i.  588. 
Eklema,   malignant,  i.  ((5,  202. 

of  penis,  chronic  lymphatic,  ii.  086. 

of  scrotum,  ii.  712. 
Edematous  tumor  in  new-bom,  i.  387. 
Effusion,  into  knee-joint,  signs  of,  i.  160. 

into  pericardium,  i.  667. 
signs  and  symptoms  of,  i.  667. 
Elbow,  arthritis  deformans  of,  iii.  304. 

contusions  and  sprains  of,  iii.  254. 

dislocations  of,  iii.  287,  293. 
classifications  of,  iii.  288. 

injuries  and   diseases  of  skin  and  subcuta- 
neous tissues  in  vicinity  of,  iii.  310. 

noninfectious  serous   synovitis   of,  iii.   303. 

primary  synovial  tuberculosis  of,  iii.  308. 

syphilitic  gummatous   arthritis  of,   iii.  304. 

tuberculosis  of,  prognosis  of,  iii.  310. 
symptoms  and  course  of,  iii.  307. 
Elbow-joint,   acute    suppurative   processes   of, 
iii.   303. 

chronic  inflammations  of,  iii.  303. 

floating  bodies  in,  iii.  304. 

fractures  in  vicinity  of,  iii.  255. 
diagnosis  of,  iii.  266. 

gunshot  wounds  of,  iii.  301. 

open  wounds  of,  iii.  301. 

tuberculosis  of,  iii.  306. 

tumors  in  vicinity  of,  iii.  312. 
Elective  anesthesia  in  spinal-cord  injuries,  iii. 

24. 
Electric  bums  of  hand,  iii.  358. 
Electrocystoscope,  history  of,  ii.  323. 
Elephantiasis,  iii.  454. 

of  leg,  iii.  562.  ^ 

of  penis,  ii.  686. 

of  scrotum,  ii.  712. 
Emaciation  in  exophthalmic  goiter,  iii.  682. 
Emaciation    and    weakness    in     stricture    of 

esophagus,  i.  616. 
Embolism,  i.  336. 

following  alxlominal  operations,  i.   767. 

of  lungs,  i.  287. 

signs  and  symptoms  of,  i.  337. 
Embryological  variations  in  kidney  and  ure- 
ter, ii.  355. 
Embryomata  of  testis,  simple,  ii.  740. 
Embryonal     adeno-sarcoma     of     kidney,     ii. 

479. 
Emphysema  of  loose  tissues  of  orbit,  i.  460. 
Emphysematous  gangrene,  i.  202. 
Empyema  of  antrum,  i.  476. 

of  frontal  sinus,   i.  443. 

of  pleura,  i.  656. 
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Empyema,  putrid,  i.  657. 

of  scalp,  i.  3»8. 
Encephaloeelo,  i.  440. 
Enehundroma,  i.  231. 

of  femur,  fibrocystic,  iii.  468. 
simple,  iii.  469. 

of  humerus,  iii.  245. 

of  jaws,  i.  477. 

of  pelvis,  iii.  137. 

of  ribs,  i.  653. 

of  scalp,  i.  404. 

of  sternum,  i.  653. 

of  wrist  and  hand,  iii.  374. 
Encysted  hydrocele  of  spermatic  cord,  ii.  718. 
Endemic  hematuria  of  Egypt,  ii.  515. 

blood  in,  ii.  517. 

modes  of  infection  of,  ii.  516. 

occurrence  of,  ii.  516. 

pathology  of,  ii.  516. 

symptoms  and  diagnosis  of,  ii.  518. 
Endometrium,  occurrence  of  bacteria  in,  i.  71. 
Endoscope,  ii.  655. 

pathological  changes  in  urethra  as  viewed 
through,  ii.  658. 
Endoscopy  in  examination  of  prostate,  ii.  613. 
Endothelioma,  i.  249. 

of  foot,  iii.  642. 

of  kidney,  ii.  479. 

of  scalp,  i.  404. 

of  soft  parts  of  leg,  iii.  573. 
Endothelio-sarcoma,  i.  249. 
End-to-end  or  "  tandem  "  fusion  of  kidney,  ii. 
377. 

of  renal  buds,  ii.  375. 
Enlarged  spleen,  ii.  192. 
Enostosis,  i.   233.  • 

Enuresis,  ii.  578. 

Epicondyle  of  humerus,  fracture  of,  external, 
iii.  262. 
internal,  iii.  263. 
Epicritic  sensibility,  iii.  112. 
Epidemic  parotitis,  i.  521. 
Epididymis,  anatomy  of,  ii.  708. 

diseases  of,  ii.  729. 

injuries  of,  ii.  727. 

spermatocele  and  other  cysts  of,  ii.  719. 

tuberculosis  of,  ii.  733. 
differential  diagnosis  of,  ii.  726. 
lesion  of,  ii.   734. 
prognosis   of,  ii.  735. 

tumors  of,  cystic,  ii.  719. 
Epididymitis,  causes  of,  ii.  729. 

chronic,  ii.   731. 

direct  trauma  in,  ii.  729. 

gonorrheal,  symptoms  of,  ii.  730. 


Epididymitis,  pain  in,  ii.  730. 
recurrent,  ii.  731. 
relapsing,  ii.  731. 
subacute,  ii.  731. 
Epigastric  hernia,  ii.  49. 
Epilepsy,  i.  439. 

Jacksonian,  i.  439. 
Epiphyseal   cartilage,  syphilitic  inflamraatioi 

of,  iii.  302. 
Epiphyseal    ends  of  radius   and  ulna,  osteo 

periostitis  of,  iii.  324. 
Epiphyses  of  long  bones,  data  in  regard  to,  iii 
324. 
date  of  appearance  of  ossification  in,  iii 
326. 
Epiphysis  of  femur,  lower,  iii.  326. 
separation  of,  iii.  397,  447. 
of  fibula,  iii.  328. 
of  humerus,  low^er,  iii.  326. 

upper,  iii.  326. 
of  radius,  lower,  iii.  326. 
of  tibia,  lower  end  of,  iii.  328. 
separation  of,  iii.  543. 
upper  end  of,  iii.  328. 
separation  of,  i.   181,  276. 
Epispadias,  ii.  640. 

symptoms  produced  by,  ii.  640. 
Epistaxis,   i.  466. 
Epithelia   in  urine  in  suppurative  lesions  ol 

kidney,  ii.  422. 
Epithelial  cancers  of  foot,  iii.  640. 
Epithelial   cells  in  tuberculous  urine,  ii.  445. 
Epithelial  growths  of  abdominal  wall,  i.  700. 
Epithelial    implantation    cysts    of   hand,  iii. 

373. 
Epithelial  tumors,  i.  252. 
of  bladder,  ii.  603. 
adenoma,  ii.  603. 
carcinoma,  ii.  603. 
of  face,  i.  456. 
Epithelioma,  differences  of  extra-genital  chan- 
cres from,  i.  317. 
infiltrating  form   of,  i.   2.58. 
of  hand  and  fingers,  iii.  374. 
of  jaws,  i.  478. 

of  lower  part  of  pharj'nx,  i.  499. 
of  penis,  ii.  090. 
nonpapillary,  ii.  691. 
papillary,  ii.  690. 
of  soft  parts  of  leg,  iii.  574. 
superficial  form  of,  i.  257. 
ulcerating,  of  scalp,  i.  398. 
Epitheliomatous  degeneration  of  leg,  iii.  ^^ 
Erb-Duehenne   paralysis,  iii.   107. 
diagnosis  of,   iii.   151. 
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as,     head     symptoms     accompanyi::^, 

i.  395. 
e,  i.  451. 

eous  membrane  of  mouth,  i.  484. 
lis,  ii.  685. 
Ip,  i.  394. 
otiim,  ii.  712. 
oat,  i.  49(1. 
unds,  i.   120. 
plications  of,  i.  122. 
»titutionaI  symptoniH  of,  i.  121. 
?t  of  the  disease  in,  i.  120. 
nonous,  i.  182. 
as  gangrenosum,  i.  122. 
as  phlegmonosum,  i.   122. 
oid,  iii.  365. 
bach's,  iii.  305. 
yms  of,  i.  143. 
la  migrans,  iii.  365. 
melalgia,  i.  205;  iii.  622. 
tion  of,  iii.  623. 
'ntial  diagnosis  of,  iii.  625. 
y  of,  iii.  622. 
logy  of,  iii.  623. 
oms  of,  iii.  623. 
i  albuminometer,  ii.  559. 
produced  by  arsenious  acid,  i.  750. 
rbolic  acid,  i.  750. 
ustic  alkalies,  i.  750. 
rrosive  sublimate,  i.  750. 
drochlorie  acid,  i.  750. 
.ric  acid,  i.  750. 
alic  acid,  i.  750. 
Iphuric  acid,  i.  750. 
eal  fistula,  i.  607. 
Tis,  burns  of,  i.  543. 
hal  inflammations  of,  acute,  i.  611. 
►nic,  i.  611. 

icial  strictures  of,  i.  613. 
lital  defects  of,  i.  602. 
lital  stricture  of,  i.  612. 
tions  of,  i.  617. 
PS  of,  i.  611. 
icula  of,  i.  617. 
►-seated,  i.  619. 
1  bodies  in,  i.  608. 
Tiosis  of,  i.  610. 
»8  of,  i.  603. 
ds  of  examining,  i.  596. 
•ultation  in,  i.  599. 

ft  inspection,  esophagoscopy  in,  i.  599. 
•at ion  in,  i.  598. 
ussion  in.  i.  599. 
I  boutiies,  i.  596. 
ly  examination  in,  i.  601, 


Esophagus,  methods  of  introducing  flexible  in- 
struments into,  i.  598. 
new  growths  in^  i.  620. 
peptic  ulcer  of,  i.  612. 
perforations  of«  i.  605. 
polypoid  growths  in,  i.  620. 
pulsion  diverticula  of  upper  portion  of,  i. 

618. 
relations  of,  i.  595. 
ruptures  of,  i.  605. 
spasmodic  strictures  of,  i.  612,  613. 

nervous  origin  of,  i.  614. 
spontaneous  rupture  of,  i.  605. 
stricture  of,  i.  612. 
diagnosis  of,  i.  614. 
differential   diagnosis   between    cicatricial 

and  malignant,  i.  615. 
due  to  malignant  growths,  i.  612. 
emaciation  and  weakness  in,  i.  616. 
pain  in,  i.  616. 

physical  examination  in,  i.  616. 
symptoms  of,  i.  613. 
syphilitic  ulceration  of,  i.  612. 
topography  of,  i.  595. 
traction,  diverticula  of,  i.  620. 
tubercular  ulceration  of,  i.  612. 
wounds  of,  i.  543. 
Estimation   of    red   cells    in   blood    (Ewing), 

i.   52. 
Ethmoid  cells,  fractures  through,  i.  411. 
Eustachian  tube,  catheterization  of,  i.  510. 
first  method  of,  i.  510. 
second  method  of,  i.  510. 
PoIitzer*s  method  of  testing,  i.  511. 
Eversion  of  limb  in   fractures  of  neck  of  fe- 
mur, iii.  401. 
Examination,  in  stricture  of  esophagus,  phys- 
ical, i.  616. 
of  bladder  with  searcher  or  sound,  ii.  588. 
of  calculi,  chemical,  ii.  583. 
of  contused  wounds,  i.  6. 
of  ear,  i.  506. 
of  gastric  contents,  ii.  68. 
of  hematomata,  i.  387. 
of  lacerated  wounds,  i.  5. 
of  larj-nx,  i.  580. 
of  semen,  microscopic,  ii.  696. 
of  trachea,  i.  580. 

of  urine,  microscopic,  especially  in  diseases 
of  bladder,  ii.  560. 
with  special  reference  to  diseases  of  blad- 
der, ii.  55.T 
of  wounds  of  M'alp,  i.  392. 
Exanthemata,    acute,    inflammations    of   hip- 
joints  in,  iii.  410. 
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Exophthalmic  goiter,  i.  569. 
alimentary  canal  in,  iii.  682. 
changes  in  blood  in,  iii.  670. 

in  central  nervous  system  in,  iii.  679. 
in  lymphatic  system  in,  iii.  679. 
in  muscles  in,  iii.  679. 
in  spleen  in,  iii.  679. 
in   sympathetic  system   in,  iii.  679. 
complications  in,  iii.  682. 
disturbances  of  circulation   in,  iii.  680. 
dyspnea   in,   iii.  682. 
emaciation   in,  iii.   682. 
eyes  in,  iii.  680. 
fever  in,  iii.  682. 
hyperthyroidism  and,  iii.  673. 
iodin  in,  iii.  679. 
muscles  in,  iii.  681. 
nervous  system  in,  iii.  681. 
pathology  of,  iii.  675. 
signs  and  symptoms  of,  i.  569;  iii.  680. 

nervous,  i.  569. 
skin  in,  iii.  681. 
thyroid  gland  in,  iii.  680. 
urine  in,  iii.  682. 
Exostoses  of  humerus,  iii.  245. 
Exostosis,  i.  233. 
Exostosis  bursata,  i.  234. 
Expansile  pulsation,  i.  330. 
Exploratory  incision  in  tumors  of  kidney,  ii. 

492. 
Explosions,  injuries  caused  by,  i.  390. 
Explosive  effect  of  gunshot,  i.  28. 
Exstrophy  of  bladder,  ii.  541. 
Extension   of   an   infectious   inflammation   of 

posterior  urethra,  ii.   729. 
Extension  fracture,  iii.  257. 
Extensoi*s  of   foot,  inflammationn  of,  iii.   610. 
External  condyle  of  humerus,  fractures  of,  iii. 

262. 
External  cutaneous  nerve,  injuries  of,  iii.  440. 
External  epicondyle  of  humerus,  fractures  of, 

iii.  262. 
External  iliac  artery,  aneurisms  of,  iii.  132. 
External  popliteal  nerve,  injuries  of,  iii.  438. 
Extra -genital  chancre,  i.  313. 

differences  of,  from  epithelioma,  i.  317. 
Extrajwritoneal  rupture  of  bladder,  ii.  544. 
Eye,  changes  in  fundus  of,  in  organic  disease 

of  brain,  iii.  686. 
Eye  symptoms  in  traumatic  neurasthenia,  iii. 

54. 
Eyes  in  exoplitlialniic  goiter,  iii.  680. 

Ejkc.  sicnc  rosacea  of,  i.  4.")r). 
jictinoinvcosis  of,     S<h'   .Vcliiiouivcusis. 


Face,  actinomycosis   of,  clinical  diagnosis  o^ 
i.   139. 

adenoma  of  sweat  glands  of,  i.  457. 

angiomata  of,  i.  455. 

anthrax  of,  i.  450. 

burning  of  i.  448. 

carbuncle  of,  i.  449. 

carcinoma  of,  i.  457. 
deep  or  infiltrating  form  of,  i.  459. 

congenital   defects  of,   i.  445. 
rare,  i.  446. 

cystic  lymphangioma  of,  i.  455. 

dermoid  cysts  of,  i.  457. 

diseases  of,  i.  449. 

epithelial  tumors  of,  i.   456. 

erj'sipelas  of.    See  Erysii>elas. 

fibroma  of,  i.  453. 
soft,  i.  453. 

fibroma  molluscum  of,  1.  453. 

freezing  of,  i.  449. 

furuncle  of,  i.  449. 

glanders  of,  i.  450. 

gummata  of,  i.  452. 

gunshot  wounds  of,  i.  447. 
dangers  of,  i.  447. 

horns  of,  i.  456. 

injuries  of,  i.  447. 

keloid  of,  i.  453. 

lipoma  of,  i.  453. 

lupus  of.     See  Lupus. 

lymphangioma  of,  i.  454. 

nuicrocheilia  of,  i.  454. 

noma  of.    See  Noma. 

sarcoma  of,  i.  454. 

sebaceous  cysts  of,  i.  456. 

syi)hilis  of,  i.  451. 

secondary  lesions  of,  i.  451. 

tertiary  lesions  of,  i.  452. 

tetanus  of,  i.  448. 

tumors  of,  1.  453. 

wounds  of,  i.  447. 
Facial  muscles,  paralysis  of,  i.  463. 
Facial  nerve,  injuries  of,  i.  428. 

paralysis  and  spasm  of,  i.  462. 
symptoms  of,  i.  462. 
Failure  of  union  in  fractures  of  shaft  of  hu- 
merus, iii.  192. 

causes  of,  iii.  192. 

diagnosis  of,  iii.  198. 
False  neuroma,  i.  230. 
Farcy  buds,  i.  145. 
Fat  embolism,  i.   287. 
Is'itty   capsule  proper  of  kidney,  suppunvtion 

of,  ii.  450. 
Faltv  tumor,  i.  227. 
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inion^  i.  291. 
tula,  i.  759. 
i.  360. 

arteries,  traumatic  aneurisms  of,  iii. 

132. 
hernia,  ii.  286. 
lical   remarks  on,  ii.  286. 
leute  osteomyelitis  of,  iii.  460. 
It  of,  iii.  461. 
,ment  of,  iii.  461. 

tumors  of,  iii.  468. 
)inations  of  enehondroma  with  oste- 
oma, iii.  469. 
lie  enchondroroata,  iii.  469. 
scribed  osteomyelitis  of,  iii.  462. 
<?ments  in  fracture  of  shaft  of,  iii.  441. 
•es  of,  iii.  393,  440. 

of  neck  of,  iii.  398. 
pair  in,  iii.  398. 

of,  iii.  406. 

of,  iii.  393. 
uses  of,  iii.  396. 
Terential  diagnosis  of,  iii.  404. 
ognosis  of,  iii.  406. 
^  and  symptoms  of,  iii.  400. 
nosis  of,  iii.  445. 
:  of,  iii.  440. 

71a  and  symptoms  of,  iii.  442. 
e  condyle  of,  iii.  449. 
•t  fractures  of,  iii.  441. 
•t  wounds  of,  iii.  450. 
ndyloid  fractures  of,  iii.  445. 
epiphysis  of,  iii.  326. 
yelitis    of,   involving   hip-joint,   signs 
and  symptoms  of,  iii.  412. 

fracture  through  neck  of,  lesions  of, 

iii.  397. 
2  deformity  of,  iii.  464. 
ion  of  epiphysis  of,  iii.  397,  447. 
ilous  osteomyelitis  of,  iii.  462. 

of,  iii.  468. 
noma,  iii.  473. 
lococcus,  iii.  473. 
►ma,  iii.  470. 
)gno»is  of,  iii.  472. 
•hitis,  i.  193. 
nains  in  testis,  ii.  708. 
hysteria,  iii.  65. 
moma,  i.  254. 
St,  i.  681. 
,ic  en<*hondromata  of  femur,  iii.  468. 

i.  228. 
[»um,  i.  229. 
ice,  i.  453. 
aryngeal,  i.  498. 


Fibroma  of  abdominal  wall,  i.  698. 
of  bladder,  ii.  600. 
papillary,  ii.  599. 

symptoms  and  diagnosis  of,  ii.  605. 
of  face,  i.  453. 

soft,  i.  453. 
of  foot,  iii.  639. 
of  kidney,  ii.  477. 
of  larj'nx,  i.  591. 
of  neck,  i.  566. 
of  salivary  glands,  i.  524. 
of  scalp,  i.  402. 
of  spermatic  cord  and  covering  of  testis,  ii. 

722. 
of  wrist  and  hand,  iii.  373. 
periosteal,  i.  231. 
Fibroneuromata  of  nerves  of  upper  extremity, 

circumscribed,  iii.  243. 
Fibro-sarcoma,  L  248. 
of  jaws,  i.  477. 
of  salivary  glands,  i.  524. 
Fibrous  goiter,  i.  577. 
Fibrous  polypus,  i.  498. 
Fibrous  tumor,  i.  228. 

of  nasopharynx,  i.  498. 
Fibrous  union,  i.  291. 
Fibula,  acute  osteomyelitis  of,  iii.  566. 
comminuted  fracture  of  lower  end  of  tibia 

with  fracture  of,  iii.  541. 
dislocations  of,  iii.  549. 
epiphysis  of,  iii.  328. 
fractures  of,  iii.  547. 
lower  ends  of,  iii.  540. 
shaft  of,  iii.  548. 
upper  end  of,  iii.  534. 
spontaneous  or  pathological  dislocations  of, 
iii.  550. 
Fifth  pair  of  cranial  nerves,  injuries  of,  i.  428. 
Fifth    and    seventh    pairs    of   cranial    nerves, 

affections  of,  i.  461. 
Fighter's  ear,  i.  502. 
Filariasis,  ii.  515. 

diagnosis  of,  ii.  686. 
Fimbriated  papilloma  of  bladder,  ii.  599. 
Finger,  chancre  of,  i.  318. 
snapping,  iii.  371. 
syphilitic  chancre  of,  iii.  365. 
trigger,  iii.  371. 
Fingers,  acute  abscess  of,  iii.  360. 
acute  inflammatory  processes  of,  iii.  360. 
bums  of.  iii.  364. 
diabetic  gangrene  of,  iii.  368. 
dislocations  at  met acarpo- phalangeal  joints 
of,  iii.  354. 
of  distal  phalanges  of,  iii.  355, 
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fingers,  dislocations  of  middle  phalanges  of, 
iii.  355. 
of  phalanges  of,  iii.  355. 
foreign  bodies  in,  iii.  356. 
furuncles  of,  iii.  364. 
open  wounds  of,  iii.  356. 
trophic  disturbances  of,  iii.  366. 

symptomatology  of,  iii.  367. 
tumors  of,  malignant,  iii.  374. 
epithelioma,  iii.  374. 
sarcoma,  iii.  374. 
Fissure  of  anus,  painful,  ii.  231. 
of  Rolando,  i.  421. 
of  Sylvius,  i.  422. 
parieto-occipital,  i.  422. 
Fissured  fractures   of  skull  with   generalized 
brain  injury,  i.  409. 
symptoms  of,  1.  410. 
Fissures,  i.  275. 
localization  of,  in  brain,  i.  422. 
of  skull,  i.  405. 

single  or  multiple  in  kidney  substance,  ra- 
diating from  hilum   but  extending 
into  renal  pelvis,  ii.  389. 
Fistula,  duodenal,  i.  762. 
esophageal,  1.  607. 
fecal,  i.  759. 
gastric,  i.  755. 
of  larynx,  i.  590. 
of  trachea,  i.  590. 
omphalomesenteric,  i.  701. 
salivary,  i.  518. 
ureteral,  diagnosis  of,  ii.  505. 
difTerential  diagnosis  of,  ii.  505. 
Fistula  in  ano,  ii.  235. 

symptoms  and  diagnosis  of,  ii.  237. 
Fistulee    arising    from    imperfect    closure    of 
second  branchial  cleft,  diagnosis  of, 
i,  529. 
between  intestine  and  urinary  tract,  i.  761. 
intestinal,  i.  756. 
external,  i.  756. 
internal,  i.  760. 

symptoms  of,  i.  761. 
Fixation   of  pelvic  structures   in  pelvic  peri- 
tonitis, i.  722. 
Flanks,  suppuration  in,  i.  697. 
Flat  condylomata,  i.  320. 
Flat-foot,  iii.  646. 
acquired,  iii.  647. 
diagnosis  of,  iii.  649. 
occurrence  of,  iii.  648. 
symptoms  of,  iii.  648. 
Flexion  fracture,  iii.  258. 
Floating  bodies  in  elbow-joint,  iii.  304, 


Floating  bodies  in  knee-joint,  iii.  512. 

signs  and  symptoms  of,  iii.  512. 
Floating  liver,  ii.  158. 
Floating  spleen,  ii.  193. 
Fluctuation  in  acute  abscess,  i.  82. 
Focal  diagnosis  of  injuries  of  spinal  cord,  ii 

27. 
Foci   of   suppuration,   localized,   diagnosis  o 

i.  79. 
Follicular  tonsilitis,  L  492. 
Folliculitis,  ii.  660. 
Foot,  acquired  deformities  of,  iii.  644. 
anatomical    remarks    on     (VVoolsey,  Gni} 

Merkel),  iii.  581. 
chronic  inflammations  of  bones  and  joint 

of,  iii.  331. 
congenital  defects  of,  other  than  club-fool 

iii.  652. 
congenital  deformities  of,  iii.  651. 
deeply  seated  suppurative  processes  of,  iii 

610. 
diseases  of  bursse  of,  iii.  620. 
of  joints  and  bones  of,  iii.  628. 
of  soft  parts  of,  iii.  610. 
of  tendon  sheaths  of,  iii.  617. 
fracture  of  lower  end  of  tibia  and  fibula  b; 

invereion  of,  iii.  546. 
fractures  by  eversion  and  abduction  of,  iii 
544. 
of  bones  of,  iii.  591. 
inflammations  of  extensors  and  peronci  of 

iii.  619. 
madura,  i.  142. 
necrosis  of  tissues  of,  iii.  621. 
j)erforating  ulcer  of,  iii.  612. 
rupture  of  tendons  of,  iii.  590. 
severe  traumatisms  of,   diagnosis  and  sur- 
gical indications  of,  iii.  607. 
syphilis  of,  iii.  613. 

syphilitic  inflammation  in  joints  of,  iii.  634. 

tendon  sheaths  of,  seat  of  inflammations  in. 

iii.  618. 

topographical  anatomy  of,  iii.  617. 

gonorrheal  infection  in,  iii.  619. 

topographical  and   bony   landmarks  of,  iu- 

581. 
tuberculosis  of  joints  of,  iii.  636. 
of  soft  parts  of,  iii.  614. 
of  tendon   sheaths  of,  iii.  619. 
tuberculous  inflammations  of  joints  of,  "'• 

636. 
tumors  of.  iii.  639. 
l)en!gn,  iii.  639. 
chondroma,  iii.  640. 
fibroma,  iii,  039. 
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Foot,   tumors   of,  Ix^ni^,   koloid,  iii.  639. 
osteoiiiata,  iii.  (»40. 
malignant,  iii.  ()40. 

epithelial  canc'crs,  iii.  640. 
peritheliumata  and  endotheliomata,  iii. 

642. 
ftarcoma,  iii.  642. 
Foramen  of  Winalow,  hernia  through,  ii.  1)7. 
Foramen  ovale,  hemiae  of,  ii.  299. 
Forearm,   acute   suppurative  osteomyelitis   of 
bones  of,  iii.  322. 
complete  outward  dislocation  of  both  bones 

of,  iii.  296. 
congenital  defects  of,  iii.  251. 
contused  and  lacerated  wounds  of,  iii.  317. 
diseases  and  tumors  of,  iii.  319. 

bones  of,  iii.  322. 
dislocation  of  bones  of,  forward,  iii.  297. 
of  both  bones  of,  backward,  iii.  288. 
complications  of,  iii.  289. 
fracture  of  bones  of,  iii.  267. 
gunshot  wounds  of,  iii.  318. 
incomplete  inward  dislocations  of,  iii.  295. 
incomplete  outward  dislocations  of,  iii.  295. 
injuri€»8  of  nerves  of.   See  Injuries  of  Nerves, 
lateral  dislocations  of  both  bones  of,  iii.  295. 
open  wounds  of  soft  parts  of,  iii.  316. 
rupture  of  tendons  of,  iii.  321. 
subcutaneous  injuries  of  soft  parts  of,  iii. 

314. 
syphilitic    osteomyelitis    and    periostitis    of 

bones  of,  iii.  323. 
tumors  of  blood-vessels  aflfecting,  iii.  372. 
of  tendons  of,  iii.  321. 

lipoma  arborescens,  iii.  321. 
Foreign  bodies  in  abdominal  wall,  i.  694. 
in  air  passages,  i.  583. 
diagnosis  of,  1.  586. 
in  bladder,  ii.  550. 
cystitis  from,  ii.  552. 
diagnosis  of,  ii.  552. 
position  taken  by,  ii.  552. 
subjective  symptoms  of,  ii.  552. 
in  brain,  i.  429. 
in  cavity  of  nose,  i.  469. 
in  esophagus,  i.  608. 
diagnosis  of,  i.  610. 
in  external  ear,  i.  504. 
in  hand  or  fingers,  iii.  356. 
in  heart,  i.  641. 
in  intestine,  diagnosis  of,  i.  754. 
in  intestine  below  stomach,  i.  753. 
in  male  urethra,  ii.  645. 

symptoms  and  diagnosis  of,  ii.  645. 
in  mouth,  i.  491. 


Foreign  Ixxlies  in  orbit,  i.  460. 
in  pharynx,  i.  491. 
in  rectum,  ii.  221. 
in  salivary  ducts,  i.  510. 

diagnosis  of,  i.  519. 
in  stomach,  i.  750. 

localization  of,  in  punctured  wounds,  i.  10. 
Forward  dislocations  at  ankle-joint,  iii.  597. 
of  clavicle,  iii.  171. 
of  knee,  iii.  492. 
of  wrist,  iii.  347. 
Fracture,  Colles's,  iii.  281. 

deformity  of,  iii.  284. 

prognosis  of,  iii.  285. 
Fractures,  active  or  determining  causes  of,  i. 
272. 
bent  bone,  i.  275. 

by  eversion  and  abduction  of  foot,  iii.  544. 
causation  of,  i.  272. 
circumscribed,  of  skull,  i.  405. 
complete,  i.  275. 
complications  of,  i.  286. 
compound,  i.  276. 
course  of,  i.  286. 
depressed,  of  skull,  i.  406. 
due  to  direct  violence,  i.  272. 

to  external  violence,  i.  272. 

to  indirect  violence,  i.  273. 

to  muscular  action,  i.  273. 
exclusively    through    articular    surface    of 

lower  end  of  humerus,  iii.  266. 
extension,  iii.  257. 

fissured,  of  skull,  with  generalized  brain  in- 
jury, i.  409. 
symptoms  of,  i.  410. 
flexion,  iii.  258. 
green-stick,  i.  275. 
gunshot,  i.  277. 

of  skull,  i.  408. 
in  cervical  region,  iii.  34. 
in  vicinity  of  elbow-joint,  iii.  255. 
in(*omplete,  i.  275. 
intrapartum,  i.  274;  iii.  579. 
intra-uterine,  i.  274;  iii.  579. 
multiple,  i.  276. 

near  elbow,  classification  of,  iii.  256. 
objective  signs  of,  i.  277. 
of  acromion  process,  iii.  174. 
of  alveolar  border,  i.  471. 
of  anatomical  neck  of  humerus,  iii.  178. 

through  the  tuberosities,  iii.  181. 

with  dislocation  of  head,  iii.  181. 
of  anterior  portion  of  articular  surface  o! 

tibia,  iii.  547. 
of  astragalus,  iii.  591. 
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Fractures  of  base  of  neck  of  femur,  iii.  398. 

repair  in,  iii.  398. 
of  body  of  08  ralcis,  iii.  594. 

of  scapula,  iii.  173. 
of  bones  in   vicinity   of   el  bow- joint,  diag- 
nosis of,  iii.  266. 
of  bones  of  nose,  i.  463. 

of  foot,  iii.  591. 

of  forearm,  iii.  267. 

of  leg,  iii.  533. 
of  both  bones  of   forearm  in  children,  iii. 

278. 
of  carpal  bones,  iii.  341. 
of  carpal  scaphoid,  iii.  342. 
of  cartilages  of  trachea,  i.  536. 
of  clavicle,  iii.   164. 

by  direct  violence,  iii.  166. 

causation  of,  iii.  165. 

complications  in,  iii.   169. 

prognosis  of,  iii.  168. 
of  coccyx,  iii.  121. 
of  coracoid  process,  iii.  174. 
of  coronoid  process  of  ulna,  iii.  270. 
of  costal  cartilages,  i.  647. 
of  cuboid,  iii.  595. 
of  dislocated  bone,  i.  296. 
of  external  condyle  of  humerus,  iii.  262. 
of  external  cpicondyle  of  humerus,  iii.  262. 
of  femur,  iii.  393,  440. 

gunshot,  iii.  441. 

intercondyloid,  iii.  445. 

prognosis  of,  iii.  445, 
of  fibula,  iii.  547. 

comminuted  fracture  of  lower  end  of  tibia 
with,  iii.  541.       » 
of  glenoid  cavity,  iii.  175. 
of  head  of  femur,  iii.  406. 

of  humerus,  iii.  177. 

of  radius,  iii.  270. 
of  humerus,  iii.   177. 

intercondyloid,  iii.  264. 

supracondyloid,  iii.  256. 

T-shaped,  iii.  264. 

Y-shaped,  iii.  204. 
of  hyoid  bone,  i.  535. 
of  ilium,  iii.  122. 

of  inner  third  of  clavicle,  iii.  168. 
of  internal  condyle  of  humerus,  iii.  200. 
of  internal  epicondyle  of  humerus,  iii.  263. 
of  ischium,  iii.  122. 
of  larynx,  i.  535. 

signs  of,  i.  535. 
of  lesser  trochanter,  iii.  407. 
of  lesser  tuberosity,  iii.  182. 
of  lower  end  of  radius,  iii.  281. 


Fractures  of  lower  end  of  radius,  examinati* 
and  diagnosis  of,  iii.  283. 
rare,  iii.  286. 
of    tibia,   comminuted,    with   fracture 
fibula,  iii.  541. 
of  lower  ends  of  tibia  and  fibula,  iii.  540. 

by  inversion  of  foot,  iii.  546. 
of  lower  jaw,  i.  471. 
of  malar  bone,  i.  471. 
of  nictacaq)al  bones,  iii.  349. 
of  metatarsal  bones,  iii.  596. 
of  middle  third  of  clavicle,  diagnosis  of,  ii 

167. 
of  neck  of  femur,  iii.  393. 
causes  of,  iii.  396. 
differential  diagnosis  of,  iii.  404. 
prognosis  of,  iii.  406. 
signs  and  symptoms  of,  iii.  400. 
of  radius,  iii.  272. 
of  scapula,  iii.  174. 
of  olecranon  process,  iii.  267. 
of  OS  calcis,  iii.  593. 

by  muscular  action,  iii.  595. 
of  OS  trigonum,  iii.  59.3. 
of  outer  third  of  clavicle,  iii.  167. 
of  patella,  iii.  487. 
repair  in,  iii.  489. 
symptoms  of,  iii.  488. 
of  pelvi.s,  iii.  117. 

causing  rupture  of  pelvic  bony  girdle,  iii 

118. 
diagnosis  of,  iii.  123. 
with  rupture  of  bladder,  ii.  543. 
of  penis,  ii.  081. 

symptoms  of,  ii.  681. 
of  phalanges  of  fingers,  iii.  350. 
of  posterior  portion  of  articular  surface  o 

tibia,  iii.  547. 
of  ribs  and  cartilages,  i.  645. 

diagnosis  of,  i.  640. 
of  sacrum,  isolated,  iii.  121. 
of  scaphoid,  iii.  595. 
of  scapula,  iii.  172. 
of  semilunar  cartilages,  iii.  482. 
of  shaft  of  femur,  iii.  440. 
displacements  in,  iii.  441. 
signs  and  symptoms  of,  iii.  442. 
of  fibula,  iii.  548. 
of  humerus,  iii.  190. 

complications  of,  iii.  191. 
failure  of  union  in,  iii.  192. 
causes  of,  iii.  192. 
diagnosis  of,  iii.  198. 
of  radius,  iii.  280. 
of  tibia,  iii.  536. 
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Fractures  of  shaft  of  tibia,  signs  and  symp- 
toms of,  iii.  537. 
of  ulna,  iii.  279. 
of    shafts    of    both    radius    and    ulna,    iii. 
274. 
signs  and  symptoms  of,  iii.  276. 
of  single  condyle  of  femur,  iii.  449. 
of  spine,  iii.  33. 

prognosis  in,  iii.  42. 
of  spine  of  scapula,  iii.  173. 
of  sternum,  i.  643. 

diagnosis  of,  i.  644. 
of  surgical  neck  of  humerus,  iii.  185. 
symptoms  and  diagnosis  of,  iii.  188. 
of  sustentaculum  tali,  iii.  594. 
of  thorax,  i.  043. 
of  trochanter  alone,  iii.  407. 
of  tuberosities,  iii.  181. 
of  upper  angle  of  scapula,  iii.  173. 
of  upper  end  of  tibia,  gunshot,  iii.  534. 
of  upper  end  of  tibia  and  fibula  or  of  tibia 
alone,  iii.  534. 
of  ulna  and  radius,  iii.  267. 
of  upper  jaw,  i.  470. 
of  vesical  calculi,  spontaneous,  ii.  585. 
of  zygomatic  process,  i.  471. 
pathological^  i.  273. 
period  required  for  union  of,  i.  291. 
predisposing  causes  of,  i.  272. 
spontaneous,  i.  180,  273. 
subjective  symptoms  of,  i.  286. 
supramalleolar,  iii.  543. 
through  ethmoid  cells,  i.  411. 
through  frontal  sinus,  i.  411. 
through  great  trochanter,  iii.  406. 
through  mastoid  cells,  i.  411. 
thrvugh   neck   of  femur  proper,  lesions  of, 

iii.   397. 
Tarieties  of,  i.  274. 
i^i-eezing  of  face,  i.  449. 
PVenum,  deformity  of,  ii.  680. 
^x^uency  of  urination  in  stone  in  bladder,  ii. 

587. 
P*riediander's  disease,  iii.  625. 
^»x»ntal  lobes  of  brain,  i.  420. 

lesions  of,  iii.  688. 
^^ontal   sinus,  acute  catarrhal   inflammation 
of,  i.  443. 
ciiseases  of,  i.  442. 
empyema  of,  i.  443. 
fractures   through,  i.  411. 
injuries  of,  i.  442. 
"tumors  of,  i.  443. 
^^^^nction,  loss  of,  i.  285. 

in  acute  osteomyelitis,  i.  180. 


Functional    disturbances    of    bladder   due    to 

nervous  causes,  ii.  573. 
Functions  of  prostate,  ii.  611. 

of  spinal  conl,  iii.  5. 
Fungous  or  fungating  ulcers,  iii.  554. 
Fungus  cerebri,  i.  430. 
Fungus  foot  of  India,  iii.  613. 
Funieulitis,  ii.  731. 
Furuncles,  i.  74. 

of  external  ear,  i.  503. 

of  face,  i.  449. 

of  hand  and  fingers,  iii.  364. 

of  rectum,  ii.  226. 

of  scalp,  i.  396. 
Fusion  variations  of  kidney,  ii.  374. 

Gall-bladder,  localized  swellings  of,  ii.  6. 
lymph  channels  of,  ii.  160. 
passive  mobility  of,  ii.  26. 
tumors  of,  ii.  179. 
cancer,  ii.  179. 
case  of,  ii.  181. 
secondary,  ii.  180. 
Gall-ducts,  tumors  of,  ii.  182. 
Gall-stone  disease,  ii.  163. 
cases  of,  ii.  166. 

Kehr's  diagnostic  chart  of,  ii.  172. 
operative  indications  of,  ii.  176. 
Gall-stones,  characters  of,  ii.  164. 
Ganglion  of  wrist,  iii.  368. 
Gangrene,  i.  288. 
acute  emphysematous,  produced   by   Bacil- 
lus aSrogenes  capsulatus,  i.  95. 
causation  of,  i.  199. 
course  of,  i.  200. 
diabetic,  i.  203. 
of  hand  and  fingers,  iii.  368. 
varieties  of,  i.  204. 
dry  senile,  i.  205. 
due  to  arteriosclerosis  in  early  middle  life, 

i.  205. 
emphysematous,  i.  202. 
Foudroyante,  i.  202. 
from  embolism  of  main  artery  of  a  limb,  i. 

205. 
from  escharotics,  i.  208. 
from  injuries  and  diseases  of  nervous  sys- 
tem, i.  212. 
from  thrombosis  of  main  artery  of  limb,  L 

205. 
ho*»pital,  i.  216. 

diphtheritic  form  of,  i.  217. 
pulpy   form   of,  i.  217. 
uh'orating  form   of,   i.  217. 
in  contur  7. 
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Gangrene,  moist,  i.  201. 

of  genitals,  of  ui*ethral  origin,  with  or  with- 
out urinary  infiltration,  ii.  670. 

of  hand  and  fingers,  diabetic,  iii.  368. 

of  lung,  i.  660. 
constitutional  symptoms  of,  i.  661. 

of  soft  parts,  i.  199. 

of  umbilicus,  i.  215. 

of  vulva,  i.  215. 

presenile,  i.  205;  iii.  625. 
difl'erential  diagnosis  of,  iii.  627. 
signs  and  symptoms  of,  iii.  626. 

symmetrical,  i.  215. 

symptoms  of,  i.  200. 

traumatic,  i.  201. 
Gangrenous  appendicitis,  i.  09;  ii.  129. 
Gangrenous  cysitis,  urine  of,  ii.  566. 
Gangrenous  stomatitis.     See  Noma. 
Gangrenous  ulcers,  iii.  554. 
Gastric  analysis,  method  of,  ii.  68. 
Gastric  cancer,  ii.  57. 

bleeding  in,  ii.  64. 

bowels  in,  ii.  65. 

changes  in  secretion  of  stomach  in,  ii.  63. 

digestive  disturbances  produced  by,  ii.  62. 

fever  in,  ii.  65. 

formation  of  palpable  tumor  in,  ii.  64. 

gastric  motility  of,  ii.  63. 

pain  of,  ii.  63. 

symptoms,  course,  and  diagnosis  of,  ii.  62. 

tenderness  of,  ii.  65. 
Gastric  contents,  examination   of,  ii.  68. 
Gastric  fistula,  i.  755. 
Gastric  juice  in  ulcer  of  stomach,  ii.  45. 
Gastric  tetany,  ii.  55. 

Gastric   ulcer,  cases  of,   without  hemorrhage, 
ii.  42. 

disturbances  of  digestion  in,  ii.  44. 

hemorrhage  from,  ii.  41. 
Moynihan's  classification  of,  ii.  42. 

motor  insufficiency  in,  ii.  44. 

perforated,  difficulties  in  diagnosis  of,  ii.  46. 
localized  peritonitis  from,  ii.  48. 

perforation  of,  ii.  40. 
sudden,  into  peritoneal  cavity,  symptoms 
of,  ii.  46. 

statistics  of,  ii.  40. 

symptoms  and  diagnosis  of,  ii.  43. 
Gastritis,  acute  suppurative,  ii.  55. 
Gastro-enteritis,  acute,  i.  716. 
General  cortex  of  brain,  i.  420. 
General     enteroptosia,     differential     diagnosis 
and  operative  indications  in,  ii.  48. 
Genital   chancres   in   women,  diagnosis  of,   i. 
317. 


Genital  organs  in  status  IjTnphaticus,  ill  70 
Genito-urinary    symptoms   in    spinal-cord  i 

juries,  ii.  25. 
Genito-urinary  tract  cases  with  other  foci  i 

tuberculosis,   ii.   451. 
Genu  recurvatum,  congenital,  iii.  494. 
Genu  valgum,  iii.  531. 
Genu  varum,  iii.  530. 

Ciiddiness  in  organic  disease  of  brain,  iii.  6^: 
Giemsa  stain,  i.  305. 
Gingivitis,  i.  473. 

causes  of,  i.  474. 
Glanders,  diagnosis  of,  i.  144. 
in  horse,  symptoms  of  (Fouatt),  i.  145. 
in  man,  i.  145. 
acute,  i.  146. 
chronic,  i.  146. 
modes  of  infection  of,  i.  146. 
of  face,  i.  450. 
synonyms  of,  i.  144. 
Glands,  parathyroid,  iii.  664. 

effect  of  removal  of,  on  calcium  metalx 

lism,  iii.  667. 
relation   of,  to  convulsive  conditions,  ii 

667. 
removal  of,  iii.  066. 
situation  of,  iii.  665. 
Glandular  cancer  (Billroth),  i.  259. 
Glandular  hypospadias,  ii.  641. 
Glenoid  cavity,  fractures  of,  iii.  175. 
Glioma,  i.  238. 
Gliosis  spinalis,  iii.  367. 
Gluteal  aneurism,  symptoms  of,  iii.  135. 
Gluteal  artery,  aneurisms  of,  iii.  134. 
Gluteal  bursa,  iii.  426. 

deep,  inflammation  of,  iii.  428. 
Goiter,  i.  572. 
colloid,  i.  577. 

differential  diagnosis  of,  i.  575. 
exophthalmic,  iii.  673. 

alimentary  canal  in,  iii.  682. 
changes  in  blood  in,  iii.  679. 
in  central  nervous  system  in,  iii.  679. 
in  lymphatic  system  in,  iii.  679. 
in  muscles  in,  iii.  679. 
in  spleen  in,  iii.  679. 
in  sympathetic  system  in,  iii.  679. 
complications  in,  iii.  682. 
disturbances  of  circulation  in,  iii,  680. 
dyspnea  in,  iii.  682. 
emaciation  in,  iii.  682. 
eyes  in,  iii.  680. 
fever  in,  iii.  682. 
iodin  in,  iii.  079. 
muscles  in,  iii.  681. 
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oiter,   exophthalmic,  nervous  system   in,  iii. 
(>S1. 
])atholojxy  of,  iii.  H7"). 
skin  in,  iii.  681. 
symptoms  of,  iii.  080. 
thyroid  ^'land  in,  iii.  680. 
urine  in,  iii.  082. 
fibrous,  i.  r»77. 

laryn^osi'opie  examination  of,  i.  570. 
symptoms  of,  i.  r»74. 
onorrhea,  acute,  ii.  047. 
diagnosis  of,  ii.  048. 
method   of  infection   of,  ii.   047. 
period  of  incubation  of,  ii.  047. 
symptoms  of,  ii.  047. 
complications  of,  ii.  047. 
chronic,  ii.  053. 

diagnosis  of,  ii.  053. 

diagnostic  value  of  shreds  in  urine  in,  ii. 

054. 
two-glass  test  of,  ii.  053. 
cure  of,  ii.  040. 
of  cavity  of  no«e,  i.  408. 
of  rectum,  ii.  227. 
lon«)rrheal  epididymitis,  symptoms  of,  ii.  730. 
;onorrheal  infe<'tion  in  tendon  sheaths  of  dor- 
sum of  foot,  iii.  019. 
;onorrheal  inflanunation  of  hip-joint,  iii.  410. 
of   seminal   vesicles,  ii.   700. 

chronic,  ii.  701. 
of  shouhler-joint,  iii.  222. 
Sonorrheal  peritonitis,  i.  719. 
Sonorrheal  rheumatism,  i.  173. 
■onorrhcal  tenosynovitis,  iii.  319. 
Sout,  i.  170;  iii.  303,  033. 

Srades  of  mobility  of  movable  kidney,  ii.  27. 
granuloma  of  jaws,  i.  477. 
vraves's  disease,  i.  509. 

I^reat  trochanter,  fractures  through,  iii.  400. 
•  reen-stick  fractures,  i.  275. 
rroin,  adenitis  of,  following  wounds,  iii.  431. 
aneurisms  of,  symptoms  and   diagnosis  of, 

iii.  133.* 
diseases  of  lymph  nodes  of,  iii.  428. 
lymphadenocele  of,  iii.  454. 
spontaneous  aneurisms  of,  iii.  133. 
tuberculosis  of  lymph  nodes  of,  iii.  432. 
tumors  of:    lipomata,  ii.  290. 
'ruber  specula,  i.  506. 
•\illet,  phlegmonous  inflammation  of,  i.  611. 

symptoms  of,  i.  611. 
^timmata,  i.  323. 
of  brain,  i.  437. 
of  fa<*e,  i.  452. 
€f  liver,  ii.  155. 


Ciummata  of  mamma,  i.  080. 

of  mucous  membrane  of  mouth,  i.  484. 

of  scalp,  i.  398. 

of  skin,  i.  324. 

ulcerating,  i.  324. 
Gummatous  myositis,  iii.  240. 
Gummatous  orchitis,  ii.  730. 
(Gummatous  periostitis,  i.  413. 
Gums,  inflammation  of,  i.  473. 
Gunshot,  efTects  of,  upon  various  tinsues,  i.  27. 

efl'ects  of  lodgment  of,  i.  31. 

explosive  efTect  of,  i.  28. 
Gunshot  fractures,  i.  277. 

of  femur,  iii.  441. 

of  skull,  i.  408. 

of  upper  end  of  tibia,  iii.  534. 
Gunshot  wounds,  i.  23. 

aseptic  healing  of,  i.  29. 

hemorrhage  in,  i.  29. 

involving  axillary  artery  and  vein,  iii.  147. 

involving  kidney,  diagnosis  of,  ii.  400. 

of  abdomen,  i.  735,  737. 

of  abdominal  wall,  i.  094. 

of  bladder,  ii.  549. 
diagnosis  of,  ii.  549. 

of  bones  of  ankle,  iii.  008. 

of  diaphragm,  i.  737. 

of  elbow-joint,  iii.  301. 

of  face,  i.  447. 
dangers  of,  i.  447. 

of  femur,  iii.  450. 

of  forearm,  iii.  318. 

of  heart,  i.  040. 
diagnosis  of,  i.  040. 

of  intestine,  i.  737. 

of  kidney,  i.  737;  ii.  398. 

of  knee,  iii.  485. 

of  liver,  ii.  142. 

of  lung,  i.  034,  636,  737. 

of  mouth,  dangers  of,  i.  447. 

of  neck,  i.  537,  604. 

of  nerves,  iii.  107. 

of  pancreas,  ii.  199. 

of  pelvis,  iii.  125. 

of  penis,  ii.  682. 

of  pleura,  i.  737. 

of  rectum,  ii.  224. 
symptoms  of,  ii.  224. 

of  scalp,  i.  391. 

of  scrotum,  ii.  710. 

of  shoulder-joint,  iii.  176. 

of  spinal  cord,  iii.  45. 

of  spleen,  diagnosis  of,  ii.  188. 

of  testis,  ii.  728. 

of  thigh,  iii.  449. 
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Gunshot  wounds  of  upper  arm,  iii.  236. 
of  ureter,  ii.  503. 
of  wall  of  thorax,  i.  629. 
produced  by  automatic  pistols,  i.  33. 

by  military   rifle  bullets  of  recent  type, 
iii.  694. 
Gut,  rupture  of,  i.  744. 
Guyon's  searcher  in  catheterism,  ii.  432. 

Habitual  dislocations  of  shoulder,  iii.  208. 

Habitual  scoliosis,  iii.  79. 

Hair  in  status  lymphaticus,  iii.  705. 

on  limbs,  iii.  705.  , 

Hallux  valgus,  iii.  644. 
Hallux  varus,  iii.  645. 
Hammer-toe,  iii.  645. 

Hand,   acute   inflammatory    processes   of,    iii. 
360. 
acute  purulent  inflammations  of  joints  of, 

iii.  372. 
anatomical  remarks  on  (Merkel),  iii.  329. 
bums  of,  iii.  364. 
congenital  defects  of,  iii.  253. 
diabetic  gangrene  of,  iii.  368. 
diseases  of  bones  and  joints  of,  iii.  369. 

of  soft  parts  of,  iii.  360. 
division  of  tendons  in  open  wounds  of,  iii. 

341. 
electric  burns  of,  iii.  358. 
foreign  bodies  in,  iii.  356. 
furuncles  of,  iii.  364. 
injuries  of,  iii.  339. 

landmarks  of  palmar  surface  of,  iii.  334. 
open  wounds  of,  iii.  356. 
pistol-shot  wounds  of,  iii.  357. 
trophic  disturbances  of,  iii.  366. 

symptomatology  of,  iii.  367. 
tuberculosis  of  skin  of,  iii.  366. 
tumors  of,  iii.  372. 
benign,  iii.  373. 

enehondroma,  iii.  374. 
epithelial  implantation  cysts,  iii.  373. 
fibroma,  iii.  373. 
lipoma,  iii.  373. 
neurofibromata,  iii.  373. 
of  blood-vessels  afl'ecting,  iii.  372. 
malignant,  iii.  374. 
epithelioma,  iii.  374. 
sarcoma,  iii.  374. 
Hard  chancre,  i.  308. 
Hard  papilloma,  i.  252. 
Hard  sore,  i.  310. 
Harelip,  i.  445. 

Harris's  metliod  of  obtaining  separate  urines 
by  segregators,  ii.  346. 


Head  in  status  lymphaticus,  iii.  705. 
of  femur,  fractures  of,  iii.  406. 
of  radius,  fractures  of,  iii.  270. 
Headache  in  oi^anic  disease  of  brain,  iii 
in  traumatic  neurasthenia,  iii.  54. 
in  tumors  of  brain,  iii.  691. 
Healthy  ulcers,  iii.  554. 
Heart,  foreign  bodies  in,  i.  641. 
gunshot  wounds  of,  i.  640. 

diagnosis  of,  i.  640. 
septic  infections  of,  i.  102. 
wounds  of,  i.  640. 
penetrating,  i.  637. 
Heat  in  acute  abscess,  i.  80. 
Heberden's  nodes,  iii.  231. 
Heller's  test  of  blood  in  urine,  ii,  557. 
Hemangiomata  of  thoracic  wall,  i.  652. 
Hemarthros  in  hemophilia,  i.  172. 

of  knee,  iii.  476. 
Hematocytometer,  i.  53. 

directions  for  using,  i.  54. 
Hematogenous  infections  of  kidney,  il  41 
of  stomach,  ii.  61. 
of  wounds,  i.  1. 
Hematogenous  inflammations  of  testis,  ii. 
Hematogenous  pyogenic  infections  of  ki( 

case  of,  ii.  417. 
Hematoma,  arterial,  i.  10,  329. 
symptoms  of,  i.  10. 
associated  lesions  of,  i.  387. 
examination  of,  i.  387. 
of  tunica  vaginalis  testis,  ii.  714. 
primary  aneurismal,  i.  329. 
secondary  aneurismal,  i.  329. 
Hematomyelia,  iii.  20. 
primary  focal,  iii.  46. 
diagnosis  of,  iii.  48. 
prognosis  of,  iii.  48. 
symptoms  of,  iii.  46. 
Hematuria,  endemic,  of  Egypt,  ii.  515. 
blood  in,  ii.  517. 
modes  of  infection  of,  ii.  510. 
occurrence   of,   ii.   516. 
pathology  of,  ii.  516. 
symptoms  and  diagnosis  of,  ii-  51^- 
from  malignant   tumors  of  kidney,  ^^ 
tive    sensations    in   absence 
491. 
from  movable  kidney,  ii.  412. 
in  aneurisms  of  renal  arterj'.  ii.  498. 
in  calculus  formation,  ii.  470. 
in  hydronephrosis,  ii.  512. 
in  incised   and   stab  wounds  of  kidne) 

396. 
in  malignant  tumors  of  kidney,  ii.  486. 
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Iloiiialunii  in  stono  in  bladder,  ii.  588. 
in  subeulaiieuus  iiijurie«  of  kidney,  ii.  391. 

of  ureters,  ii.  50*2. 
in  tuberculoHia  of  bladder,  ii.  500. 
in  tumors  of  kidney,  differential  diagnoflis 

of,  ii.  480. 
microscopic    and    other    abnormal    ingredi- 
ents in  urine  in  malignant  tumors 
of  kidney,  ii.  489. 
parasitic  diseases  causing,  ii.  514. 
renal,  conditions  attended  by,  ii.  512. 
diagnosis  of,  ii.  513. 
due  to  tumors  of  kidney,  clinical  charac- 
ters of,  ii.  488. 
from    malignant   tumors  of  kidney,  sub- 
jective symptoms  of,  ii.  487. 
with  unilateral  nephritis,  ii.  512. 
Hemiplegia,  in  traumatic  hysteria,  iii.  03. 
hysterical,  iii.  03. 
spinal,  iii.  23. 
Hemoglobinuria,  ii.  558. 
Hemolysis,  iii.  090. 
Hemolytic  amboceptor,  iii.  097. 
Hemolytic  reactions,  principles  of,  iii.  097. 
Hemophilia,  i.  49. 
attende<l  by  renal  hematuria,  ii.  512. 
diseases  of  knee  in,  iii.  507. 
hemarthros  in,  i.  172. 
symptoms  of,  i.  49. 
Hemorrhage,  bladder,  in  malignant  tumors  of 
kidney,  ii.  487. 
contusion  of  kidney  with,  ii.  389. 
differentiation  between  bladder  and  kidney, 

ii.  487. 
from  alimentary  canal,  following  alMlominal 

ojjerations,  i.  703. 
from  gastric  ulcer,  ii.  41. 

Moynihan's  classification  of,  ii.  42. 
from   middle    meningeal   artery    in   circum- 
scribed fractures  of  skull,  i.  408. 
in  contused  wounds,  absence  of,  i.  0. 
in  gunshot  wounds,  i.  29. 
in  perforation  of  typhoid  ulcer  of  intestines, 
ii.  101. 
general  symptoms  of,  ii.  101. 
in  subcutaneous  injuries  of  kidney,  persist- 
ent, ii.  393. 
intercranial.  between  dura  and  pia,  i.  427. 
of  wounds,  i.  47. 

blood  changes  after  (Ewing),  i.  50. 
from  arteries,  i.  47. 
from  veins,  i.  48. 
severe,  certain  effects  of,  i.  51. 
renal,    in  malignant   tumors  of  kidney,   ii. 
487. 
49 


Hemorrhage,  urethral,  in  malignant  tumors  of 

kidney,  ii.  480. 
Heuiorrhoids,  ii.  243. 
diagnosis  of«  ii.  240. 

external,  symptoms  and  diagnosis  of,  ii.  245. 
internal,  symptoms  and  diagnosis  of,  ii.  245. 
Hemothorax,  i.  058. 
Hepatoptosis,  ii.  158. 
Hernia,  clinical  varieties  of,  ii.  205. 
congenital,  of  cord,  ii.  293. 
diaphragmatic,  ii.  97. 
diastasis  of  recti  muscles  in,  ii.  298. 
differential  diagnosis  of,  ii.  282. 
direct  causes  of,  ii.  202. 
direct  inguinal,  ii.  284. 
epigastric,  ii.  49. 
femoral,  ii.  280. 

anatomical  remarks  on,  ii.  280. 
general  remarks  on,  ii.  258. 
in  general,  diagnosis  of,  ii.  203. 
in  linea  alba,  ii.  298. 
in  linea  semilunaris,  ii.  298. 
incarcerate<l,  ii.  207. 
inflamed,  ii.  207. 

symptoms  of,  ii.  207. 
influence  of,  upon  general  health,  ii.  205. 
inguinal,  ii.  277. 

congenital  form  of,  ii.  259. 

examination  of,  ii.  278. 

in  female,  ii.  285. 
intersigmoid,  ii.  97. 
interstitial,  ii.  284. 
irreducible,  ii.  200. 

symptoms  of,  ii.  200. 
ischiatic,  ii.  301. 
lumbar,  ii.  299. 
oblique  inguinal,  ii.  278. 

differential  diagnosis  of,  ii.  289. 
obstructed,  ii.  207. 

symptoms  of,  ii.  208. 
obturator,  ii.  299. 

occurrence  and  causation  of,  ii.  202. 
of  lung,  i.  024. 
of  muscles,  iii.  234. 
of  muscular  bellies  of  thigh,  iii.  430. 
pericecal,  ii.  97. 
reducible,  ii.  205. 

objective  symptoms  of,  ii.  200. 
special  ft)rms  of,  ii.  277. 
strangulated,  ii.  208. 

causes  of,  ii.  208. 

diagnosis  of,  ii.  273. 

general  condition  in,  ii.  272. 

general   symptoms  of,  ii.  271. 

local  symptoms  and  changes  in,  ii.  272, 
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Hernia,  strangulated,   mechanism   of,  ii.   269. 
occurrence  of,  ii.  268. 
pathological  changes  in,  ii.  269. 
taxis  in,  ii.  275. 
treatment  of,  ii.  275. 
through  foramen  of  Winslow,  ii.  97. 
traumatic  ventral,  ii.  301. 
umbilical,  ii.  293. 
in  adults,  ii.  296. 
Hernia  cerebri,  i.  440. 
diagnosis  ofj  i.  442. 
varieties  of,  i.  441. 
Hemiae,  congenital  inguinal,  in  male,  ii.  280. 
of  foramen  ovale,  ii.  299. 
through  floor  of  pelvis,  ii.  302. 
umbilical,  in  infants  and  children,  ii.  295. 
ventral,  ii.  297. 
Hernial  orifice,  ii.  258. 
Hernial  sac,   ii.  259. 
contents  of,  ii.  260. 
suppuration  in,  ii.  267. 
Herpes,  i.  315. 
of  throat,  i.  493. 
of  tonsils,  i.  493. 
Herpes  zoster,  iii.  92. 
Hiccough    in    diffuse    purulent   peritonitis,   i. 

714. 
High-powered  bullets,  straight  path  of,  i.  30. 
Hilum  of  kidney,  ii.  308. 

Hip,  anatomical  remarks  on   (Merkel,  Wool- 
sey,  Hoffa),  iii.  370. 
arthritis  deformans  of,  iii.  421. 
diagnosis  of,  iii.  422. 
prognosis  of,  iii.  424. 
diseases  of  bursce  of,  iii.  426. 
dislocation  of,  associated  injuries  of,  iii.  392. 
backward,  reduction  of,  iii.  387. 

with   eversion  of  limb,  iii.  387. 
congenital,   iii.   379,  421. 
causation   of,  iii.  379. 
pathology  of,  iii.  380. 
directly   upward,  iii.  391. 
dorsal,  iii.   384. 
symptoms  and   diagnosis  of,  iii.  385. 
with  eversion,  iii.   388. 
downward,  iii.  391. 
downward  and   inward,   iii.  388. 
pathological,  iii.  392. 
perineal,  iii.  390. 
recurrent,  iii.  392. 
spontaneous,  iii.   392. 
thyroid,  iii.  389. 

signs  and  symptoms  of,  iii.  389. 
traumatic,  iii.  382. 
upward  and  forward,  iii.  390. 


Hip,  dislocation  of,  voluntary,  iii.  392. 
malignant  new  growths  of,  iii.  421. 
Hip- joint,  acute  inflammation  of,  local  sigik 
and  symptoms  of,  iii.  409. 
capsule  and  ligaments  of,  iii.  377. 
inflammations  of,  iii.  408. 

gonorrheal,  iii.  410. 
osteo-arthritis  of,  iii.  422. 
osteomyelitis  of  femur  involving,  signs  and 

symptoms  of,  iii.  412. 
simple  traumatic  inflammation  of,  iii.  406i 
tuberculosis  of,  iii.  413. 
tuberculous  disease  of,  diagnosis  of,  iii.  417. 
typhoid  inflammation  of,  iii.  410. 
wounds  of,  iii.  407. 
Hip-joint  disease,  iii.  413. 
atrophy  in,  iii.  415. 
differential  diagnosis  of,  iii.  420. 
double,   iii.  417. 
lameness  in,  iii,  415. 
limitation  of  motion  in,  iii.  415. 
pain  of,  iii.  415. 
swelling  in,  iii.  415. 
symptoms  of,  iii.  415. 
X-rays  in,  iii.  420. 
Hip-joints,    inflammations    of,    in   acute  ex- 
anthemata, iii.  410. 
Histological  examination  of  blood  (Ewing),  i- 

109. 
History,  of  accident,  i.  286. 
of  dislocations,  i.  298. 
of  patient,  i.  286. 
Hodgkin*s  disease,   i.   240. 

differential   diagnosis  of.  i.  243. 
Hollow  foot,  iii.  651. 
Horns,  of  face,  i.  456. 

of  penis,  ii.  689. 
Hospital  gangiene,  i.  216. 
diphtheritic  form  of,  i.  217. 
pulpy  form  of,  i.  217. 
ulcerating  form  of,  i.  217. 
Hour-glass  deformity  of  stomach,  ii.  36. 

diagnostic  signs  of,  ii.  36. 
Housemaid's  knee,  iii.  522. 
Houston's  folds  or  valves  of  rectum,  ii.  215. 
Humerus,  acute  osteomyelitis  of,  iii.  244. 
dislocations  of,  supraglenoid,  iii.  208. 
supracoracoid,  iii.  208. 
upward,   iii.  208. 
fractures  of,  iii.   177. 
exclusively   through  articular  surface  w 

lower  end  of,  iii.  266. 
intercondyloid,  iii.  264. 
of  anatomical  neck  of,  iii.  178. 
with  dislocation  of  head  of,  iii.  IB1> 
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Humerus,  fractures  of  external  condyle  of,  iii. 
262. 
of  external  epieondyle  of,  iii.  262. 
of  head  of,  iii.  177. 
of  internal  condyle  of,  iii.  260. 
of  internal  epieondyle  of,  iii.  263. 
of  shaft  of,  ilL  190. 

complications  of,  iii.  191. 
failure  of  union  in,  iii.  192. 
causes  of,   iii.    192. 
diagnosis  of,  iii.  198. 
of  surgical  neck  of,  iii.  185. 

symptoms  and  diagnosis  of,  iii.  188. 
spiral,  iii.   190. 
supracondyloid,  iii.  256. 
T-shaped,  iii.  264. 
Y-shaped,  iii.  264. 
joint    inflammations    secondary    to    osteo- 
myelitis of,  iii.  223. 
lower  epiphysis  of,  iii.  326. 

separation  of,  iii.  265'. 
syphilitic  infections  of,  iii.  244. 
tuberculosis  of  shaft  of,  iii.  244. 
tumors  of,  iii.  245. 
bone  cysts,  iii.  246. 
carcinoma,  iii.  248. 
enchondroma,  iii.  245. 
exostoses,  iii.  245. 
sarcoma,  iii.  246. 
diagnosis  of,  iii.  247. 
prognosis  of,  iii.  248. 
upper  epiphysis  of,  iii.  326. 
separation  of,  iii.  183. 
Hunterian  chancre,  i.  308,  310. 
Hydatid  cyst,  i.  268. 
Hydatids  of  Morgagni,  ii.  708. 
Hydrencephalocele,  i.  440. 
Hydrocele,  i.  267;  ii.  290. 
abdominal,  ii.  718. 
acute,  ii.  714. 

diagnosis  of,  ii.  715. 
bilocular,  ii.   718. 
congenital,  ii.  718. 
diagnostic  signs  of,  ii.  717. 
diflfuse,   ii.   718. 
infantile,  ii.  718. 

of  spermatic  cord,  acute,  ii.  715. 
encysted,  ii.  718. 
multilocular,  ii.  719. 
of  tunica  vaginalis  testis,  multilocular,  ii. 

719. 
position  of  testis  in,  ii.  716. 
symptoms  and  diagnosis  of,  ii.  716. 
Tarieties  of,  ii.  717. 
Hydrocele  testis,  u.  716. 


Hydrocele  testis,  causes  of,  ii.  716. 

pathology  of,  ii.  716, 
Hydrocephalus,  i.  439. 
acquired,  i.  439. 
congenital,  i.  439. 
localized,  i.  439. 
of  ventricles,  i.  440. 
Hydrochloric  acid,  eschars  produced  by,  i.  750. 
Hydronephrosis,  acquired  obstruction  causing, 
ii.   406. 
closed,  ii.   411. 

congenital  obstructions  causing,  ii.  405. 
differential  diagnosis  of,  ii.  411. 
etiology  of,  ii.  405,  406. 
licmaturia  in,  ii.  512. 
infected,  ii.  432. 
intermittent,  ii.  408. 
case  of,  ii.  409. 

physical   examination  in,  ii.  409. 
physical  examination  in,  ii.  408. 
signs  and  symptoms  of,  ii.  407. 
traumatic,  ii.  411. 
Hydrops  of  antrum,  i.  476. 

of  joints,  intermittent,  i.  170. 
Hydrops  tuberculosis  fibrinosum,  i.   163. 
Hydrorrhachis,  iii.  96. 
differential    diagnosis   of  several  forms  of, 

iii.  102. 
prognosis  of,  iii.  101. 
symptoms  of,  iii.   100. 
Hydrothorax,  i.   658. 
Hyoid  bone,  fracture  of,  i.  535. 
Hyperacidity  in  ulcer  of  stomach,  ii.  45. 
Hyperesthesia  in  spinal-cord  injuries,  iii.  24. 

in    traumatic  hysteria,   iii.    61. 
Hypernephromata,    malignant,    prognosis   of, 
ii.  475. 
metastases  of,  ii.  484. 
of  kidney,  ii.  480. 
characters  of,  when  malignant,  ii.  482. 
clinical  characters  of,  ii.  483. 
histology  of,  ii.  481. 
symptoms  of,  ii.  483. 
Hyperplasia,  inflammatory,  of  lymph  nodes  of 
neck,   i.   551. 
of  cervical  lymph  nodes  of  neck,  i.  551. 
Hyperplastic   form  of   tuberculosis  of  lymph 

glands  of  neck,  i.  554. 
Hyperplastic  inflammation  of  glands  of  neck, 

i.  555. 
Hyperthyroidism,  iii,  673. 
Hyperlrophif  rhinitis,  i.   467. 
Hyp<*rtropliy  of  bladder,  ii.  569. 
tH»neentric,  ii.  569. 
eccentric,  ii.  569. 
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Hjrpertrophy  of  breast,  i.  680. 
of  prostate,  ii.  621. 
causation  of,  ii.  621. 

changes  in  bladder  as  result  of,  ii.  624. 
complications  of,  ii.  628. 
course  of  disease  in,  ii.  626. 
diagnosis  of,  ii.  628. 
difficult  urination  in,  ii.  625. 
dribbling  of  urine    in,   ii.   625. 
frequent  urination  in,  ii.   625. 
lengthening   and    distortion    of    prostatic 

urethra  in,  ii.  622. 
lesions  of,  ii.  621. 
occurrence  of,  ii.  621. 
symptoms  of,  ii.  624. 
vesidil  calculus  as  result  of,  ii.  628. 
of  skull,  i.  414. 
of  tonsils,  i.  495. 

of  upper  extremity,  congenital,  iii.  251. 
Hypoglossal  nerve,  wounds  of,  i.  542. 
Hypospadias,  ii.  640,  641. 
glandular,  ii.  641. 
peno-scrotal  or  penile,  ii.  641. 
•   perineal,  ii.  641. 
perineo-scrotal,   ii.   641. 
scrotal,  ii.  641. 
Hysteria,  fever  in,  iii.  65. 
in  medico-legal  relations,  iii.  68. 
in  movable  kidney,  ii.  403. 
traumatic,  iii.   56. 
causes  of,  iii.  57. 
prognosis  of,  iii.  68. 
reflexes  in,  iii.  66. 
sphincters  in,  iii.  66. 
symptoms  of,  iii.  58. 
motor,  iii.  62. 
sensory,   iii.   59. 
Hysterical  aflfections  of  joints,  iii.  232. 
Hysterical  anesthesia,  iii.  17. 
Hysterical  aphasia,  iii.  67. 
Hysterical  attacks,  iii.  66. 
Hysterical   hemiplegia  in  traumatic  hysteria, 

iii.  63. 
Hysterical  joint  affections,  iii.  420. 
Hysterical  joints,  i.  167. 

in  traumatic  hysteria,  iii.  65. 
Hysterical  paralysis  in  traumatic  hysteria,  iii. 

62. 
Hysterical  vertigo,  iii.  67. 

Identification  of  actinomycosis  by  cultures 
(Wright),  i.    141. 

Ileo-oecal  region,  tuberculosis  of,  with  forma- 
tion of  a  tumor,  ii.   105. 

Ileum,  injuries  of,  i.  743. 


Heus,  ii.  81. 

Iliac  bursa,  inflammations  of,  iiL  427. 

Iliac  vein,  left  common,  rupture  of,  iii.  123. 

Ilio-femoral  ligament,  iii.  377. 

Ilium,  fractures  of,  iii.  122. 

Impaction,  i.   294. 

Imperfect    and    rudimentary    development  of 

kidney,  ii.  368. 
Imperfect  ossification  of  skull,  i.  414. 
Implantation  cysts,  i.  265. 

of  hand,  epithelial,  iii.  373. 
Incarcerated  hernia,  ii.  267. 
Incised  wounds  of  brachial  plexus,  iii.  153. 
of  kidney,  ii.  395. 

hematuria  in,  ii.  396. 
pain  in,  ii.  396. 
prognosis  of,  ii.  398. 
signs,  symptoms,  diagnosis  of,  ii.  395. 
of  penis,  ii.  682. 
of  scalp,   i.  390. 
of  ureter,  ii.  503. 
Incomplete  inward  dislocations  of  forearm,  iiL 

295. 
Incomplete   outward  dislocations  of  forearm, 

iii.  295. 
Incontinence,  active,  iii.  15. 
of  urine  in  children,  ii.   578. 

passive,  iii.   16. 
retention  of   urine  and,  in  tuberculosis  of 
bladder,  ii.   596. 
Indolent  ulcer,  iii.  554. 
Induction  coils,  advantages  of,  i.  340. 
Infantile  hydrocele,  ii.  718. 
Infantile  paralysis,  iii.  529. 
Infected  hydronephrosis,  ii.  432. 
Infection,  glanders,  in  man,  modes  of,  i.  US- 
in  tendon  sheaths  of  dorsum  of  foot,  gonor- 
rheal, iii.  619. 
in  wounds  of  rectum,  ii.  225. 
inflammation  and,  of  so-called  lingual  ton- 
sil, i.  486. 
mixed,  of  tuberculosis  of  joints,  i.  162. 
with    streptococci    and    saprophytic  bac 
teria,  i.   78. 
of    external    wounds    following   abdomin*' 

operations,  i.  765. 
of  humerus,  syphilitic,  iii.  244. 
of  lymph  nodes  of  axilla,  pyogenic,  iii.  -^-• 
of  muscles,  pyogenic,  iii.  240. 
of  penetrating  wounds  of  lung,  i.  635. 

of  pleura,  i.  033. 
of    prepatellar    bursje,    acute    pyogenic,  i>*' 

522. 
of  subdeltoid  bursa,  iii.  212. 
of  umbilicus,  i.  703. 
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nfpftion,  pypmia,  of  wounds,  methods  of,  i. 
114. 
secondary  tul>ercular,  i.  151. 
septic,  local  signs  of,  i.  93. 
of  alimentary  canal,  i.  101. 
of  heart,  i.   102. 
of  kidney,  i.  102. 
of  liver,  i.  102. 
of  hinffs,  i.  102. 
of  nervous  system,  i.  102. 
of  skin,  i.  102. 
of  spleen,  i.  102. 

special  groups  of  symptoms  in,  i.  101. 
with  syphilis,  i.  310. 
nfectious  processes  of  smaller  joints  of  tarsus, 

iii.  029. 
nflamed  hernia,  ii.  267. 
symptoms  of,  ii.  207. 
nflauimatlon,  acute,  of  arteries,  i.  334. 
of  breast,  i.  673. 
diagnosis  of,  i.   675. 
svTnptoms  of,  i.  674. 
of  cranial  bones,  i.  412. 
of  nasal  membrane,  i.  467. 
of  periosteum,  i.  412. 
of  thyroid  gland,  i.  571. 
acute  catarrhal,  of  esophagus,  i.  611. 

of  frontal  sinus,  i.  443. 
acute  phlegmonous,  of  soft  parts  of  thorax, 

i.  648. 
acute  suppurative,  of  middle  ear,  i.  512. 
of  pia  mater,  i.  432. 
of  submaxillary  gland,  i.  522. 
catarrhal,  of  mucous  membrane  of  mouth, 

i.  483. 
chronic,  of  arteries,  i.  335. 
of  middle  ear,  i.  513. 

course   of   disease,   i.   515. 
of  neck.   i.   551. 
of  tonsils,  i.  495. 
chronic   interstitial,  of  submaxillary  gland, 

i.  5-22. 
diffuse,  of  external  ear,  i.  503. 
hyperplastic,  of  glands  of  neck,  i.  555. 
in  ankle  and  joints  of  foot,  syphilitic,  iii.  634. 
of  abdominal  wall,  i.  695. 

deep-seated,  i.  695. 
of  bladder,  bacteria  of,  ii.  567. 
croupous,  ii.   569. 
etiology  of,  ii.  566. 
interstitial,  ii.  569. 
membranous,   ii.  569. 
parenchymatous,  ii.  568. 
pathological  anatomy  of,  ii.  668. 
symptoma  and  diagnosis  of,  ii.  571. 


Inflamiiiation  of  blood-vessels,  i.  334. 
of  breast,  i.  673. 

of  bursa;  of  knee,  tuberculous,  iii.  619. 
of  Cowper's  glands,  ii.  660. 
of  deep  gluteal  bursa,  iii.  428. 
of  dura  mater,  i.  430. 
of  epiphyseal  cartilage,  syphilitic,  iii.  302. 
of  gums,  i.  473. 
of  hip,  syphilitic,  iii.  410. 
of  hip-joint,   acute,   local   signs  and  symp- 
toms of,  iii.  409. 

gonorrheal,  iii.  410. 

simple  traumatic,  iii.  408. 

typhoid,  iii.   410. 
of  olecranon  bursa,  iii.  311. 
of  parotid  gland,  i.  521. 
of  posterior  urethra,  extension  of  infectious, 

ii.    729. 
of  rectum,  acute  and  chronic,  ii.  226. 
of  salivary  glands,  i.  520. 
of  seminal   vesicles,  ii.  700. 

chronic  gonorrheal,  ii.   701. 

gonorrheal,  ii.   700. 

simple   catarrhal,  ii.   700. 
of  shoulder-joint,   syphilitic,   iii.  226. 

typhoid,  iii.  223. 
of  stomach,  phlegmonous,  ii.  65. 
of  tongue,  i.  485. 

of  tunica  vaginalis  testis,  acute,  ii.  714. 
diagnosis  of,  ii.  715. 

purulent,  ii.  715. 
of  venous  sinuses  of  dura  mater,  i.  431. 
phlegmonous,  i.  76,   182. 

constitutional  symptoms  of,  i.  76. 

of  gullet,  i.  611. 

symptoms  of,  i.  611: 
septic,  of  portal  vein,  i.  99. 
tul)ercular,  of  skull,  i.  412. 

of  thyroid  gland,  i.  571. 
tuberculous,  of  salivary  glands,  i.  523. 
Inflammations  in  tendon  sheaths  of  foot,  seat 
of,  iii.   618. 
of  ankle-joint,  acute,  iii.  628. 
of  biliary  passages,  causation  of,  ii.  162. 
of  bones  and  joints  of  foot,  chronic,  iii.  631. 
of  elbow- joint,  chronic,  iii.  303. 
of  extensors   and   peronei   of   foot,   iii.  619. 
of  hip-joint,   iii.   408. 

of  hip-joints,  in  acute  exanthemata,  iii.  410. 
of  iliac  bursa,  iii.  427. 
of  joints   of   foot,    tuberculous,   iii.   636. 

of   wrist    and   hand,   acute   purulent,   iii. 
511. 
of  knee-joint,  chronic,  course  of,  iii.  511. 
treatment  of,   iii.  511. 
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InflaiiimationH    of    knee-joint,    deforming,    iii. 
509. 
diagnosis  of,  iii.  510. 
symptoms  of,  iii.  509. 
of  matrix  of  nail,  ayphilitic,  iii.  615. 
of  pancreas,    ii.    200. 
of  perirectal    structures,    circumscribed,    ii. 

233. 
of  rectum    and    surrounding   structures,    ii. 

225. 
of  shoulder- joint,  iii.  220. 
due  to  infections,  iii.  221. 
gonorrheal,   iii.  222. 
of  subdeltoid   bursa^   iii.  211. 

acute  or  spasmodic  type  of,  iii.  211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute  or  adherent  type  of,  iii.  211. 
of  testis,  metastatic  and  hematogenous,  ii. 

732. 
of  tibia    in    hereditary    syphilis,   syphilitic, 
iii.  571. 
Inflammatory  closure  of  jaws,  i.  482. 
Inflammatory  diseases  of  larynx,  i.  587. 
Inflammatory  effusions  in  diseases  of  pleura, 

i.  656. 
Inflammatory    hyperplasia    of    lymph    nodes, 

i.   55l! 
Inflammatory  processes  of  hand  and  fingers, 
acute,  iii.  360. 
of  neck,   i.   543. 

of    umbilicus,    in    infants    and    adults,    i. 
703. 
Inflammatory    strictures   of    rectum,    due   to 
chronic     inflammatory     lesions     of 
mucous    membrane    of    bowel,    ii. 
240. 
symptoms  and   diagnosis  of,  ii.  241. 
Inflation  of  bowel,  ii.  15. 
of  colon,  ii.  23. 
of  stomach,   ii.    15,   24. 
Infracotyloid  dislocations  of  hip,  iii.  391. 
Infrapatellar  bursa?,  iii.  524. 
Ingrowing  toe-nail,  iii.  616. 

treatment  of,  iii.  617. 
Inguinal   hernia,  ii.  277. 
congenital  form  of,  ii.  259. 

in  male,  ii.  280. 
direct,  ii.  284. 
examination  of,  ii.  278. 
in  female,  ii.  285. 
oblique,  ii.   278. 

differentia]  diagnosis  of,  ii.  289. 
Innominate  artery  of  neck,  aneurisms   of,   i. 

558. 
Insane  ear,  i.  502. 


Inspection  of  canal  of  ear  through  speculum. 
i.  506. 
of  dislocations,   i.    298. 
of  tympanic  membrane  of  ear  through  spec- 
ulum, i.  506. 
Instruments   useful    in  diagnosis  of  stricture 

of  urethra,  ii.  674. 
Intercondyloid  fractures  of  femur,  iii.  445. 

of  humerus,  iii.  264. 
Intercostal  arteries,  wounds  of,  i.  630. 
Intercostal  neuralgias,  i.  651. 
Intercranial    hemorrhage,    between   dure  and 

pia,  i.  427. 
Intermammillary   line,  iii.   31. 
Intermittent  claudication,  i.  205;  iii.  625. 
Intermittent  hydronephrosis,  ii.  408. 
case  of,  ii.  409. 

physical  examination  in,  ii.  409. 
Intermittent  hydrops  of  joints,  i.  170. 
Intermittent  rigidity  of  stomach  wall,  ii.  34. 
Internal  carotid  artery,  injury  of.  i.  427. 
Internal    condyle    of    humerus,    fractures  of. 

iii.  260. 
Internal  derangement   of  knee-joint,  iii.  4T9. 
Internal   epicondyle  of  humerus,  fracture  of, 

iii.  263. 
Internal    hemie   as    cause    of   intestinal  ob- 
struction, ii.  96. 
Internal   intestinal    fistulae,    symptoms  of,  i- 

761. 
Internal  mammary  artery,  wounds  of,  L  629. 
Internal   popliteal  nerve,  injuries  of,  iii.  440. 
Internal  urethral  orifice,  ii.  635. 
Intersigmoid  hernia,  ii.  97. 
Interstitial   cystitis,  ii.  569. 
Interstitial  hernia,  ii.  284.     See  also  Hernia- 
Intertrigo,  ii.  225,  710. 
Intestinal   colic,  i.   716. 
Intestinal  fistuls,  i.  756. 
external,  i.  756. 
internal,  i.  760. 
Intestinal  obstruction,  i.  716;  ii.  75. 
acute,  ii.  81. 
differential  diagnosis  of,  ii.  90. 
from    adhesion    bands    following  api*"* 

dectomy,  i.  770. 
symptoms  and  diagnosis  of,  ii.  89. 
causation  of,  ii.   76. 
changes  in  bowel  above  and  below  point  oi 

stenosis  in,  ii.  76. 
following  abdominal  operations,  i.  7G8. 
general  symptoms  of,  ii.  77. 
internal  herniae  as  cause  of,  ii.  96. 
signs  and  symptoms  of,  ii.  76. 
Intestinal  paralysis,  ii.  81. 
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Intestine,  actinomycosis  of,  ii.  107. 
differential  diagnosis  of,  ii.   109. 
stages  of,  ii.   108. 
bacteria  of  (Welch),  i.  70* 
below  stomach,  foreign  bodies  in,  i.  753. 
congenital  abnormalities  of,  ii.  71,  72. 
foreign  bodies  in,  diagnosis  of,  i.  7o4. 
gunshot  wounds  of,  i.  737. 
large,   ruptures   of,  i.  748. 

wounds  of,  i.   748. 
localized  swellings  of,  ii.  6. 
mechanical  obstruction  of,  ii.  92. 
by  obturation,  ii.  94. 
general   remarks  on  diagnosis  in,  ii.   96. 
perforation  of  tuberculous  ulcers  of,  ii.  105. 

blood  in,  ii.  100. 
perforation  of  typhoid  ulcer  of,  ii.  98. 
cases  of,  ii.  102,  103. 
differential  diagnosis  of,  ii.  101. 
facial  expression  in,  ii.  100. 
hemorrhage  in,  ii.  101. 

general   symptoms*  of,  ii.   101. 
physical  signs  of,  ii.   100. 
prognosis  of,  ii.  101. 
pulse  in,  ii.  100. 
respiration  in.  ii.  100. 
symptoms  and  diagnosis  of,  ii.  99. 
temperature   in,   ii.    99. 
vomiting   in,   ii.  99. 
peristaltic  movements  of,  ii.  6. 
ruptures  of,  i.  740. 
small,  bullet  wound  of,  i.  745. 
tuberculosis  of,  ii.    104. 
tumors   of,    ii.    110. 
benign,   ii.   110. 
cystic,  ii.   111. 
malignant,  ii.  111. 
carcinoma,  ii.   112. 
duration  of  life  in,  ii.  114. 
ulceration  of,  confined  usually  to  ileocecal 
region,  ii.  104. 
Intoxication,  putrid,  i.  87. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
septic,  i.  90. 
as  result  of  errors  in  aseptic  technic,  i.  91. 
constitutional  symptoms  of,  i.  91. 
Intraabdominal  bleeding,  symptoms  of,  i.  735. 
Intracoracoid  or  subclavicular  dislocations  of 

shoulder,  iii.  205. 
Intramammar}^  abscess,  i.  675. 
Intrapartum  fractures,  i.  274;  iii.  579. 
Intraspinal   tumors,  iii.  90. 
causation  of,  iii.  01. 
diagnosis  of,  iii.  !)4, 


Intraspinal  tumors,  prognosis  of,  iii.  93. 
symptoms  of,  iii.  91. 
direct,  iii.  92. 

due  to  sensorj'  nerve-root  pressure,  iii.  92. 
indirect,  iii.  93. 
Intra-uterine  fractures,  i.  274;  iii.  579. 
Intussusception,  ii.  85. 
causation  of,  ii.  86. 
cxjurse  of,  ii.  86. 
varieties  of,  ii.  86. 
Invagination  of  bowel,  ii.  85. 

varieties  of,  ii.  86. 
Invasion  of  tetanus  of  wounds,  i.  124. 
Inversion  of   foot,   fracture   of  lower   end   of 
tibia  and  fibula  by,  iii.  546. 
of  testis,  ii.  725. 
lodin  in  exophthalmic  goiter,  iii.  679. 
Iodoform  poisoning,  i.  219. 
Irreducible  hernia,  ii.  266. 

symptoms  of,  ii.  266. 
Irritable  bladder,  ii.   573. 
Irritable  or  painful  ulcers,  iii.  554. 
Ischemia,  regional,  i.  214. 
Ischemic  contractures  of  muscles,  i.  289. 
Ischemic  paralysis,  Volkmann's,  iii.  314. 
diagnosis  of,  iii.  316. 
symptoms  of,  315. 
Ischiatic  hernia,  ii.  301. 
Ischio-femoral  ligament,  iii.  378. 
Ischio-iliac  line,  iii.  370. 
Ischiorectal  abscesses,  ii.  233. 
Ischium,   dislocation   upon   tuberosity   of,  iii. 
391. 
fractures  of,  iii.  122. 
Isolated  fractures  of  pelvic   bones  which  do 
not     break     continuity    of    pelvic 
ring,  iii.   120. 
of  sarcum,   iii.    121. 

Jacksonian  epilepsy,  i.  4.39. 

Jaundice  in  tropical  liver  abscess,  ii.  148. 

Jaw,  abscesses  at  angle  of,  i.  548. 

actinomycosis  of,  i.  475. 
of  central  tissues  of,  i.  139. 

acute  suppurative  periostitis  of,  i.  474. 

acute  synovitis  of,  i.  482. 

carcinoma  of,   i.   480. 

fractures  of,   i.  470. 

granuloma  of,  i.  477. 

inflammatory  closure  of,  i.  482. 

odontoma  of,  i.  477. 

osteitis  of,  i.  474. 

periostitis  of,  i.   475. 

phosphorous  necrosis  of,  i.  475. 

sarcomata   of,  j.  479. 
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Jaw,  tuberculosis  of,  i.  475. 
tumors  of,  i.  477. 
carcinoma,  i.  477. 
enchondroma,  i.  477. 
epitheliomata,  i.  478. 
fibro-sarcomata,  i.  477. 
leontiasis  ossium,  i.  479. 
malignant,  diagnosis  of,  i.  480. 
of  bodies  of,  i.  478. 
osteoma,  i.  477. 
sarcoma,  i.  477. 
symptoms  of,  i.  481. 
Jejunum,  injuries  of,  i.  743. 
stenosis  of  upper  part  of,  symptoms  of,  ii. 
78. 
Joint  between  radius  And  ulna,  dislocations 
of,   iii.  348. 
sacroiliac,  tuberculosis  of,  iii.  129. 
Joint  inflammations  complicating  pneumonia, 
iii.  223. 
secondary  to  osteomyelitis  of  humerus,  iii. 
223. 
Joints,  bones  of  foot  and,  diseases  of,  iii.  628. 
changes  following  injuries  of  nerves  in,  iii. 

114. 
diagnosis  of  acute  exudative  lesions  of,  i. 

174. 
differential    diagnosis   of  tuberculosis   from 

certain  other  diseases  of,  i.  167. 
hysterical,  i.  167. 
hysterical  affections  of,  iii.  232. 
in  traumatic  hysteria,  hysterical,  iii.  65. 
intermittent  hydrops  of,  i.  170. 
metacarpo-phalangeal,   dislocations   of,   for- 
ward, iii.  355. 
mixed  infection  in  tuberculosis  of,  i.  102. 
of    fingers,    metacarpo-phalangeal,    disloca- 
tions at,  iii.  354. 
of  foot,  chronic  inflammations  of,  iii.  631. 
syphilitic  inflammation  in,  iii.  634. 
tuberculosis   of,  iii.   636. 
tuberculous  inflammations  of,  iii.  636. 
of    hand    and    fingers,   tuberculosis    of,    iii. 

371. 
of  pelvis,  tuberculosis  of,  iii.  129. 
of  tarsus,    smaller,    infectious   processes    of, 

iii.  629. 
of  wrist  and   hand,  acute  purulent  inflam- 
mations of,  iii.  372. 
diseases  of,  iii.  369. 
stiffness  of,  i.  290. 
syphilis  of,  i.  171. 
tuberculosis  of,  i.  159. 
diagnosis  of,  i.   104. 
differential  diagnosis  of,  i.  105. 


Kehr's  diagnostic  chart  of  gall-stone  disease 

iL  172. 
Keloid,  i.  229. 
of  ear,  i.  502. 
of  face,  i.  453. 
of  foot,  iii.  639. 
of  scalp,   i.   402. 
Kidney,  abscess  of,  ii.  414,  433. 
absence  of  one,  ii.   367. 
anatomical   remarks  on    (Merkel,  Woolsev 

Schede,  Joessel),  ii.  304. 
arrest  of  development  of,  ii.  366. 
ascending  infections  of,  diagnosis  of,  ii.  424 
ascending  tuberculous  infection  of,  ii.  43S 

pathology  of,  ii.   438. 
bilateral  infection  of,  ii.  418. 
blood-vessels  of,  ii.  312. 
changes   in  ureteric   orifice   in  suppurativ 

lesions  of,  ii.  421. 
changes  produced  in,  by  presence  of  stom 

ii.  466. 
colic  of,   ii.   468. 

complete  pulpification  of,  ii.  390. 
congenital  displacement  of,  ii.  370. 

pyogenic  infection  in,  ii.  372. 
contusion  of,  with  hemorrhage,  ii.  389. 
coverings  and  fixation  of,  ii.  307. 
cysts  of,  ii.  492. 
echinococcus,  ii.  492. 
pararenal,   ii.   496. 
solitary,  ii.  495. 

symptoms  of,  ii.   495. 
embryological   variations  in,  ii.   355. 
end  to  end  or  **  tandem  *'  fusion  of,  ii.  J 
enlargements   of,    in   diseases    o£    abdon 

ii.  8. 
escape  of  urine  from  wound  in  open  wou 

of,  ii.  396. 
fusion   variations   of,  ii.  374. 
gunshot  wounds  involving,  diagnosis  of 

400. 
gunshot  wounds  of,  i.  737:   ii.   398. 
hematogenous  infections  of,  ii.  416. 
pyogenic,  ii.  417. 
case  of,  ii.  417. 
hematuria  in   incised  and  stab   wounds 

ii.  396. 
hilum  of,  ii.   308. 

history  and  development  of,  ii.  350- 
imperfect  and  rudimentary  development 

ii.  308. 
incised  wounds  of,  ii.  395. 
prognosis  of,  ii.  398. 
signs,  symptoms,  diagnosis  of.  ii.  395. 
injuries  of,  ii.  390, 
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idney,   injury  of  fatty  capsule  and   fibrous 

capHuIe  of,  ii.  389. 
methods  of  examining,  ii.  314. 
mobility  of,  passive,  ii.  26. 
modes  of  infection  of,  ii.  414. 
movable,  changes  in  urine  and  disturbances 
of  urinary  apparatus  in,  ii.  403. 

difTerential  diagnosis  of,  ii.  403. 

digestive  disturbances  produced  by,  ii. 
403. 

grades  of  mobility  of,  ii.  27. 

hematuria   from,  ii.  512. 

nervous  symptoms  of,  ii.  403. 

occurrence  of,  ii.  401. 

pain  produced  by,  ii.  402. 

pressure  symptoms  of,  ii.  403. 

symptoms  produced  by,  ii.  401. 
Berves   of,  ii.  313. 
open  wounds  of,  ii.  395. 
pain    in    incised    and    stab    wounds    of,    ii. 

390. 
pathological   anatomy  of,   ii.  415. 
polycystic,   ii.   493. 

clinical  imjwrtance  of,  ii.  494. 

diagnosis  of,  ii.  494. 

operative  results  of,  ii.  494. 

pathology   of,   ii.  493. 

rupture  of,  notes  on  case  of,  iii.  GGl. 
primary  tuberculous  infections  of,  patholog- 
ical anatomy  of,  ii.  430. 
j)rolapj<e  of,   through   a   wound,   ii.   398. 
pyogenic    infections   of,   clinical    manifesta- 
tions, course,  diagnosis  of,  ii.  417. 

other  than  acute  and  subacute  hema- 
togenous infiH'tions  of,  clinical 
characters  of,  ii.  423. 

subacute  cases  of,  ii.   420. 
pyonephrotic,  arterial  supply  of,  ii.  428. 
region  of,  subjective  symptoms  referable  to, 

ii.  440. 
relations  of,  ii.  305. 

in  front,  ii.  306. 

to  peritoneum,  ii.  306. 
«*ptic  infections  of,  i.  102. 
»!(tab  wounds  of,  ii.  395. 

signs,  sjTnptoms,  diagnosis  of,  ii.  395. 
subcutaneous  injuries  of,  ii.  389. 

hematuria  in,  ii.  .391. 

operative  indications  in,  ii.  394. 

pain  following,  ii.  390. 

persistent  hemorrhage  in,  ii.  393. 

jijTnptoms,  course,  diagnosis  of,  ii.  390. 

tenderness  in,  ii.   390. 
substance  of,  single  or  multiple  fissures  in, 
ii.  389. 


Kidney,  suppuration  of  fatty  capsule  proper 
of,  ii.  459. 
suppurative   lesions   of,  cystoscopic   exami- 
nation and  ureteral  catheterization 
as  aid  in  diagnosis  of,  ii.  420. 
epithelia  in,  urine  in,  ii.  422. 
oi)erative  indications  in,  ii.  422. 
surgical,  ii.   418. 
syphilis  of,  ii.  500. 
tuberculosis  of,  ii.  432. 
chromocystoscopy  in,  ii.  •  449. 
primary  chronic,  age  in,  ii.  436. 
involvement  of  bladder  in,  ii.  436. 
occurrence  of,  ii.  435. 
sex  in,  ii.  436. 
statistics  of,  ii.  436. 
tumors  of,  ii.  24,  433. 

exploratory   incksion  in,  ii.  492. 

general  and  s{KH.*ial  characters  of,  ii.  472. 

hematuria  in,  diiTerential  diagnosis  of,  ii. 

486. 
palpation   of,   ii.   489. 
pathological   anatomy   and   clinical   char- 
acters of,  ii.  475. 
renal    hematuria    due    to    clinical    char- 
acters of,  ii.  488. 
statistics  of,  ii.  472. 
varicocele  in,  ii.   490. 
varieties  of: 
adenoma,  ii.  477. 
angiosarcoma,  ii.  479. 
capsular  lipomata,  ii.  476. 
carcinoma,  ii.  477. 
embryonal  adenosarcoma,  ii.   479. 
endothelioma,    ii.   479. 
fibroma,  ii.   477. 
hypernephromata,  ii.  480. 
characters  of,  when  malignant,  ii.  482. 
clinical  characters  ©f,  ii.  483. 
histology  of,  ii.  481. 
metastases  of,  ii.  484. 
symptoms  of,  ii.  483. 
lipomata,  ii.  476. 

malignant,   bladder    hemorrhage   in,  ii. 
487. 
general  prognosis  of,  ii.  473. 
hematuria  in.  ii.  486. 
subjective  sensati<m8  in  absence  of, 
ii.  491. 
involvement  and  throml>osis  of  renal 

vein  and  of  vena  cava  in,  ii.  491. 
methods  of  propagation  of,  ii.  484. 
micros<'opic  hematuria  and  other  ab- 
normal  ingredients  in  urine  in,  ii. 
489. 
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Kidney,    tumors  of,   varieties   of,   malignant, 
recognition  of  conditions  contrain- 
dicating  operation  in,  ii.  491. 
renal     hematuria      from      subjective 

symptoms  of,  ii.  487. 
renal  hemorrhage  in,  ii.  487. 
symptoms  and   diagnosis  of,  ii.   485. 
urethral  hemorrhage  in,  ii.  486. 
metastatic,  ii.  492. 
mixed,  ii.  479. 
perithelioma,  ii.  479. 
sarcoma,  ii.  478. 
teratoma,  ii.  479. 
unilateral   and   bilateral   infections   of,   fre- 
quency of,  ii.  419. 
unilateral  embolic  suppuration  of,  early  di- 
agnosis of,  ii.  419. 
variations  in  blood  supply  of,  ii.  385. 
varieties  of  pyogenic  germs   found  in  sup- 
purative lesions  of,   ii.  414. 
villous  tumor  of  pelvis  of,  i.  254. 
Kinking  of  ureter,  ii.  510. 
Klumpke's  brachial-plexus  paralysis,  iii.   152. 
Knee,  acute  synovitis  of,  signs  and  symptoms 
of,  iii.  477. 
and  neighboring  structures,  contusions  and 

sprains  of,  iii.  474. 
and  vicinity,  open  wounds  of,  iii.  483. 
deformities  of,  iii.  529. 
diseases  of  bursse  in  vicinity  of,  iii.  519. 
dislocations  of,  iii.  492. 
by  rotation,  iii.  494. 
compound,  iii.  486. 
congenital,  iii.  494. 
forward,  iii.  492. 
inward,  iii.  494. 
lateral,  iii.  493. 
pathological,  iii.  495. 
posterior,  iii.  493. 
gunshot  wounds  of,  iii.  485. 
hemarthros  of,  iii.  476. 
housemaid's,  iii.  522. 
in   hemophilia,  diseases  of,  iii.  507. 
sprain   of,   symptoms  of,   iii.   476. 
tuberculous  arthritis  of,  iii.  499. 
tuberculous  inflammation   of   bursse  of,   iii. 

519. 
tumors  of,  iii.  527. 
malignant,   iii.  527. 
of  bursa*  of,  iii.  520. 
Knee-joint,  arthropailiios  in  tabes  dorsalis  of, 
iii.   513. 
chronic  defonninfr  inflaniinntions  of,  iii.  500. 
course   of,  iii.   511. 
diagnosis  of,  iii,  r)]0, 


Knee-joint,  chronic   deforming   inflammaiiona 
of,  symptoms  of,  iii.  509. 
treatment  of,  iii.  511. 
floating  bodies  in,  iii.  512. 

signs  and  symptoms  of,  iii.  512. 
internal  derangement   of,  iii.  479. 
signs  of  eflTusion  into,  i.  160. 
syphilis   of,  iii.   508. 
traumatic   synovitis    of,    treatment  of,  iii. 

478. 
tuberculosis  of,  i.  160;  iii.  499. 

later  symptoms  of,  i.  161. 
tumors  of,  iii.   528. 

lipoma  arborescens,  iii.  529. 
wounds  of,  diagnosis  of,  iii.  484. 
Knee-joints,   bilateral  disturbance  of,  i.  172. 
Knock-knee,  iii.  531. 
Kr6nlein,  method  of,  i.  422. 
Kronlein's  craniometer,  i.  423. 
Ktimmell  on  cryoscopy,  ii.  319. 
Kyphus  in   Pott's  disease,  iii.  75. 

Labyrinth,  symptoms  of  injuries  of,  i.  505. 
Lacerated  wounds,  examination  of,  i.  5. 
of  abdominal  wall,  i.  694. 
of  forearm,  iii.  317. 
of  scalp,  i.  390. 

of  upper  arm,  result  of  blunt  violence,  iii. 
236. 
Laceration  of  brain,  i.  428. 
symptoms  of,  i.  429. 
of  cord,  iii.  20. 
Lameness  in  hip-joint  disease,  iii.  415. 
Landmarks  of  palmar  surface  of  hand,  iii.  334. 
Large  intestine,  chronic  obstruction  of,  ii.  79. 
ruptures  of,  i.  748. 
tumors  of,  passive  mobility  of,  ii.  26. 
wounds  of,  i.  748. 
I^aryngocele,  i.  583. 

Laryngoscopic  examination,  of  bronchocele.  i- 
576. 
of  goiter,  i.  676. 
Larynx,  action  of  caustic  fluids  on,  i.  583. 
examination  of,  i.  580. 
fistula  of,  i.  690. 
fracture  of,  i.  636. 
signs  of,  i.  635. 
inflammatory  diseases  of,  i.  587. 
scalds  and  bums  of,  i.  583. 
syphilis  of,  i.  590. 
tnlwrculosis  of,  i.  590. 
tumors  of,  l>enign.  i.  591. 
chondroma,  i.   591. 
flbroma.   i.  591. 
papilloma,  i.  591, 
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Larynx,  tumors  of,  malignant,  i.  592. 
curcinouiu,  i.  59'2. 
wounds  of,  i.  583. 
Lateral  curvature  of  spine,  iii.  78. 
Lateral    dislocations   of   both   bones  of   fore- 
arm, iii.  295. 
of  knee,  iii.  493. 
of  patella,  iii.  496. 
Lead  poisoning,  i.  474. 

Leg,  acute  osteomyelitis  of  bones  of,  iii.  504. 
aneurisms  of  arteries  of,  iii.  603. 
benign  tumors  of  bones  of,  iii.  575. 
chronic  ulcer  of,  character  of,  iii,  553. 
complications  of,  iii.  550. 
favorite  sites  of,  iii.  553. 
size  and  shape  of,  iii.  553. 
treatment  of,  iii.  558. 
congenital  defects  of,  iii.  578. 
elephantiasis  of,  iii.  502. 
epitheliomatous  degeneration  of,  iii.  550. 
fractures  of  bones  of,  iii.  533. 
injuries  of  soft  parts  of,  iii.  532. 
syphilis  of  bones  of,  iii.  509. 
syphilitic  ulceration  of,  iii.  557. 
tuberculosis  of  bones  of,  iii.  508. 

of  skin  of,  iii.  557. 
tumors  of,  iii.  573. 
of  bones  of,  iii.  575. 
myeloma,  iii.  670. 

occurrence  of,  iii.  570. 
sarcoma,  iii.  577. 
of  soft  parts  of,  iii.  573. 
angioma,  iii.  573. 
endothelioma     and     perithelioma,     iii. 

573. 
epitheliomata,   iii.  574. 
lipoma,  iii.  573. 
sarcoma,  iii.  575. 
ulcers  of,  iii.  55L 

history  of,  iii.  552. 
Varicose  veins  of,  iii.  558. 
diagnosis   of,   iii.   502. 
^-'^^iter  cystoscojH?,  ii.  324. 
L**ontiasis  ossiuni.  i.   198. 
of  jaws,  i.  479. 


U. 


prosy. 


320. 


anesthetic,  i.  327. 

forms  of.  i.  327. 

tubercular,  i.  327. 
'-^ptomeningitis,  i.  432. 

of  ear.  i.  517. 
^ptothrix,  i.  495. 
-•^Hser  trochanter,  fracture  of,  iii.  407. 
Oncocyte  count,  practical   value  of,  in  pyo- 
genic infections,  i.  113. 


Leucocytes,  classification  of,  i.  100. 

estimation  of   (Ewiug),  i.   108. 

morphology   of,   i.    104. 

normal   variations  of,  i.    112. 

proportions  of  various  forma  of,  i.  108. 

varieties  of,  i.  105. 

in  pathological  blood,  i.  100. 
I-«ucocyto8es,  pathological,  i.  113. 
Leucocytosis,  i.  67. 

in  diffuse  purulent  peritonitis,  i.  711. 

in  tropical  liver  abscess,  ii.  148. 

of  bones,  i.   181. 

of  wounds,  i.  103. 

diagnostic  value  of,  i.  104. 
Leukemic  spleen,  ii.   192. 
Leukoplakia  of  tongue,  i.  480. 
Levaditi  stain,  i.  305. 
Levator  ani  muscle,  abscesses  situated  above, 

ii.  234. 
Ligament,   ilio-femoral,   iii.   377. 

ischio-femoral,  iii.  378. 

pubofemoral,  iii.  378. 

Y,  iii.  377. 
Ligaments  of  hip- joint,  iii.  377. 
Ligamentum  patelljp,  rupture  of,  iii.  491. 
Limitation  of  motion,  i.  299. 

in  hip-joint  disease,  iii.  415. 
Linea  alba,  hernise  in,  ii.  298. 
Linea  semilunaris,  hernise  in,  ii.  298. 
Lipoma,  i.  227. 

of  al)dominal  wall,  i.  700. 

of  breast,  i.  083. 

of  face,  i.  453. 

of   groin,   ii.   290. 

of  kidney,  ii.  470. 
capsular,   ii.   470. 

of  neck,  i.  500. 

of  penis,  ii.  088. 

of    sacrococcygeal    region,    congenital,    iii. 
103. 

of  salivary  glands,  i.  524. 

of  scalp,   i.  403. 

of  soft   parts  of   leg.   iii.   573. 

of  s{>ermatic  cord  and  coverings  of  testis, 
ii.  722. 

of  wrist  and  hand,  iii.  373. 
Lipoma  arl)orescens  of  knee-joint,  iii.  529. 

of  tendon  sheaths  of  forearm,  iii,  321. 
Lipomatous  perinephritis,  ii.  458. 
Lithotrite  in  vesical  calculus,  ii.  590. 
Liver,  abscess  of.  ii.  144. 

following     dysentery,     diagnosis     of,     ii. 
140. 

deformities  of.  ii.  158. 

dislocation  of.  ii.  158. 


764 


INDP]X    OF    SUBJECTS 


Liver,  ocliinoccMTim  cyftt  of,  ii.  150. 
syiuptoin.s  of,  ii.  152. 
float iiig,   ii.    158. 
gUHHliot  wounds  of,  ii.  142. 
injurioH  of,  ii.  130. 

subcutaneous,    sj^-mptoma    and    dia^rnosis 
of.  ii.  137. 
localized  swellings  of,  ii.  A. 
open  wounds  of,  ii.   140. 
secondary  abscesses  in,  i.  09. 
septic  inf(K:tion8  of,  i.  102. 
tumors  of,  benign  solid,  ii.  157. 

cystic  other  than  echinococcus,  ii.  164. 
solid,  ii.   155. 
cancer,  ii.  157. 
gumma,  ii.   155. 
I>ocal  effects  of  pyogenic  organisms,  i.  73. 
Local  shock,  i.  69. 

Ix)cal  signs  of  septic  infection,  i.  93. 
Ijocalization  of  iissures  in  brain,  i.  422. 
Localizetl  endarteritis  obliterans,  iii.  625. 
Localized  exudates   in  diseases   of   abdomen, 

ii.  9. 
Localized  foci   of  suppuration,   diagnosis  of, 

i.  79. 
Localized  moist   gangrene,   signs   and   symp- 
toms of,  i.  201. 
Local izo<l  peritonitis,  i.  717. 
caused  by  lesions  of  pancreas,  i.  724. 
character  of  exudate  of,  i.  717. 
course  of,  i.  718. 
danger  of  delay  in  operating  in  cases  of, 

i.  715.' 
following  abdominal  operations,  i.  707. 
from  perforated  gastric  ulcer,  ii.  48. 
secondary  to  inflammations  of  gall-bladder, 

i.  723. 
subphrenic  abscess  in,  i.  724. 

symptoms  and  diagnosis  of,  1.  724. 
symptoms  of,   i.   718. 
Ix)calized  rigidity  and  tenderness  in  diseases 

of  abdomen,  ii.  12. 
I^>ca]iz<'d  swellings  of  alnlomen,  ii.  4. 
of  gall-bladder,  ii.  0. 
of  intoHtine,  ii.  6. 
of  liver,  ii.  0. 
of  spleen,  ii.  8. 
of  urinary  bladder,  ii.  8. 
Localizer  of  Mackenzie  Davidson,  i.  300. 
Location   of   reflexes,   iii.  32. 
Locked   jaws,   causes   of,    i.   482. 
Jjocomotor  ataxia,  iii.   513. 
Lodgment  of  gunshot,  i.  27. 

efTecta   of,   i.   31. 
Long  axis  of  bone,  displacement  of,  i.  293. 


Loss  of  function,  i.  28,5. 

in  acute  ostt*<miyelitis,  i.   180. 
in  disl<»cations,  i.  3(K). 
Ixjwer  end  of  radius,  fractures  of,  iii.  281. 
examination  and  diagnosis  of,  iii.  2 
rare,  iii.  280. 
of  tibia,  comminuted  fracture  of,  with  fr 

ture  of  fibula,  iii.  541. 
of  tibia  and  fibula,  fractures  of,  iii.  540 
by  inversion  of  foot,  iii.  540. 
liOwer  epiphysis  of  femur,  iii.  320. 
of  humerus,  iii.  320. 

separation  of,  iii.  206. 
of  radius,  iii.  320. 
Lower  extremities,  axial  lines  of,  iii.  32. 
Lower  extremity,  development  of  Imnes  of,  i; 
327.* 
injuries  of  nerves  of,  iii.  437. 
Lower  jaw,  dislocation  of,   i.  472. 

bilateral,  signs  and  symptoms  of,  i.  47^ 
fractures  of,  i.  471. 
Lumbago,  traumatic,  iii.  53. 
Lumbar  hernia,  ii.  299. 
Lumbar  Pott's  disease,  iii.  420. 
Lumbar  puncture,  technic  of,  iii.  2. 
Lumbosacral  lesions,  iii.   30. 
Lung,  abscess  of,  i.  059. 

physical  signs  of,  i.  000. 
actinomycosis  of,   i.    140,  003. 
diseases  of,  i.  059. 
embolism  of,  i.  287. 
gangrene  of,  i.  000. 

constitutional  symptoms  of,  i.  G61. 
gunshot  wound  of,  i.  034,  030,  737. 
hernia  of,  i.  024. 

infection  of  penetrating  wounds  of,  i.  635 
septic  infections  of,  i.  102. 
surgical  diseases  of,  diagnosis  of,  i.  659. 
tuberculosis  of,  i.  002. 
tumors  of,  l)enign,  i.  004. 
carcinoma,  i.  003. 
echinococcus   of,    i.    003. 
sarcoma,  i.  004. 
wounds  of,  nonpenetrating,  i.  030. 
penetrating,  i.  033. 
subcutaneous  emphysema  in,  i.  634. 
Lupus,  i.   150. 

characteristics  of,  i.   150. 
course  of,  i.   150. 
diagnostic  features  of,  i.   150. 
hypertrophicus,  i.  150. 
maculosus,  i.   150. 
of  face.    See  Lupus, 
of  scalp,  i.  398. 
ulcerative  form  of,  i.   150. 
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Luxatio  erecta^  iii.  206. 

Luys's  method  of  obtaining  separate  urines 

by  scgregators,  ii.  340. 
Lymph  channels  of  gall-bladder,  ii.  160. 
Lymph  glands  of  neck,  i.  546. 
primary  sarcoma  of,  i.  556. 
tuberculosis  of,  i.  552. 
tuberculosis  of,  i.  153. 

hyperplastic  form  of,  i.  554. 
Lymph  nodes,  in  parotid  gland,  tuberculous, 
i.  526. 
of  axilla,  pyogenic  infection  of,  iii.  212. 

tuberculosis  of,  iii.  213. 
of  groin,  anatomy  of   (Gray),  iii.  429. 
diseases  of,  iii.  428. 
tuberculosis  of,  iii.  432. 
of  neck,  deep,  abscesses  arising  in,  i.  548. 
inHammatpry  hyperplasia  of,  i.  551. 
secondary  carcinomatous  infection  of,  i. 
557. 
submental  abscesses  of,  i.  548. 
tuberculosis  of,  i.  153. 
Lymph adenocele  of  groin,  iii.  454. 
Lymphangiectasis,  iii.  454. 
Lymphangioma,  i.  237. 
cavernous,  i.  237. 
of  neck,  i.  566. 
of  tongue,  i.  487. 
cystic,  i.  238. 
of  face,  i.  455. 
of  tongue,  i.  487. 
of  face,  i.  454. 
of  salivary  glands,  i.  524. 
of  thorax,  i.  652. 
of  tongue,  i.  487. 
simplex,  i.  237. 
Lymphangitis,  iii.  557. 
of  uppi>r  ann,  iii.  239. 
of  wounds,  i.   94. 
Lymphatic    enlargements    in    chancroid,    iii. 
430. 
in  syphilis,  iii.  430. 
LjTiiphatic  nevus,  i.  237. 
Lymphatic   system,   changes    in    exopthalmic 

goiter  in,  iii.  679. 
Lymphatics  of  breast,  i.  670. 
of   stomach,   ii.   60. 
of  testis,  ii.  708. 
Lymphoma,  malignant,  i.  155,  240. 
diflferential  diagnosis  of,  i.  243. 
of  neok,  i.  556,  .508. 
Lympho-sarcoma,  i.  247. 

Macrocheilia  of  face,  i.  454. 
Macroglossia,  i.  487. 


Macroscopic  appearances  of  tumors,  i.  226. 
Macrostoma,  i.  446. 
Macular  syphilide,  i.  318. 
Madura  foot  or  fungus  foot  of  India,  i.  142; 
iii.  613. 
synonyms  of,  i.  142. 
Main  en  griffe,  iii.  163,  368. 
Malar  bone,  fractures  of,  i.  471. 
Malignant  edema,  i.  202. 
Malignant   hypernephroma,   prognosis    of,   ii. 

475. 
Malignant  lymphoma,  i.   155,  240. 

diiTerential  diagnosis  of,  1.  243. 
Malignant  new  growths  of  axilla,  iii.  216. 

of  hip,   iii.   421.  * 

Malignant  pustule  of  scalp,  i.  396. 
Malignant  tumors,  i.  225. 
of  jaws,  diagnosis  of,  i.  480. 
of  foot,  iii.  640. 
epithelial  cancers,  iii.  640. 
peritheliomata    and    endotheliomata,    iii. 

642. 
sarcoma,  iii.  642. 
of  hand  and  fingers,  iii.  374. 
epithelioma,   iii.   374. 
sarcoma,  iii.  374. 
of  knee,  iii.  527. 
of  scapula,  iii.  218. 
sarcoma,  prognosis  of,  iii.  219. 
symptoms  of,  iii.  218. 
treatment  of,  iii.  219. 
of  vertebra?,  symptoms  of,  iii.  87. 

due  to  pressure  ujwn  the  nerve  rooti, 
iii.  88. 
Mai  perforant,  i.  212;  iii.  612. 
Mallet  finger,  iii.  340. 
Malum  coxtp  senile,  iii.  422. 
Mamma,  gummata  of,  i.  680. 

tuberculosis  of,  i.  678. 
Mannkopir    test    in    traumatic    ncurastheni*, 

iii.  53. 
Marjolin's  ulcer,  iii.  555. 
Mastitin,  acute,  i.  673. 
diagnonirt  of,  i.  675. 
symptoms  of,   i.   674. 
acute  suppurative,  i.  676. 
diagnosis  of,  i.  675. 
symptoins  of,  i.  674. 
chronic,  i.  676. 
chronic  cyntic,  i.   677. 

clinical   i-harai'tcn*  of,  i.  677. 
Mastoid,  o>^t(><iinyclitis  of,  i.  .017. 
AlaMtoid   cvWh,  fnufiircn  through,  i.  411. 
Mastoid    pro<'<'H>*.    primary   tuWrculosis   of,   I. 
517. 
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Mastoiditis,  i.  515. 

pain  of,  i.  516. 
Matrix  of  nail,  suppuration  at,  iii.  362. 

syphilitic  inflammations  of,  iii.  615. 
Mechanical    closure    of    outlet    to    nose,    i. 

443. 
Mechanical  obstruction,  of  bowel,  ii.  82. 
by  angulation,  ii.  84. 
by  obturation,  ii.  84. 
by  strangulation,  ii.  82. 
of  intestine,  ii.  92. 
by  obturation,  ii.  94. 
diagnosis  in,  general  remarks  on,  ii.  96. 
Meckel's  diverticulum,  ii.  71. 
Median  nerve,  division  of,  iiL  163. 
injuries  of,  iii.  159. 
symptoms  of,  iii.   160. 
sensory,  iii.   160. 
Mediastinitis,  acute  suppurative,  i.  665. 
fever  in,  i.  665. 
pressure  symptoms  in,  i.  665. 
chronic,  i.  665. 
Mediastinum,  abscess  in  tuberculosis  of  spine 
in,  iii.  75. 
tumors  of,  i.  665. 
symptoms  of,  i.  666. 
Mediocarpal  joint,  dislocations  at,  iii.  345. 
Mediotarsal  dislocations,  iii.  605. 
Medullary  carcinoma,  i.  261. 
Melano-sarcoma,   i.   250. 
Melanuria,  i.   251. 

Membrane  of  urethra,  mucous,  ii.  637. 
Membranous  cystitis,  ii.  569. 
Membranous  portion  of  urethra,  ii.  635. 
^lembranous  urethra,  ii.  637. 
Meningeal  artery,  middle,  hemorrhage  in  cir- 
cumscribed fractures  of  skull  from, 
i.  408. 
Meningitis,  primary,   i.   432. 

secondary,   i.    433. 
Meningocele,   i.   440;    iii.   97. 
Mensuration,  i.  283. 
Mercurial  poisoning,  i.  474. 
Mesenteric   veins,  septic    thrombophlebitis  of, 
i.  99. 
thrombosis  of,  ii.    115. 
Mesentery,  ruptures  of,  i.  744. 
tumors  of,  ii.  115. 
benign,   ii.   115. 
cystic,   ii.    110. 
wounds  of,  i.  744. 
Mctacarpiil  ])()ncs,  fractures  of,  iii.  349. 
Motacarpo-phalangcal    joints,   dislocations   of, 
forward,  iii.  355. 
of  fingers,  dislocations  at,  iii.  354. 


Metastatic   and    hematogenous  inflammatiom 

of  testis,  ii,  732. 
Metastatic  tumors  of  kidney,  recognition  of 

ii.   492. 
Metatarsal  bones,  dislocations  of,  iii.  605. 

fracture  of,  iii.  596. 
Metatarsal  bones  and  phalanges,  tuberculosi* 

of,  iii.  639. 
Metatarsus,  acute  suppurative  osteomyelitis  o 

bones  of,  iii.  631. 
Meteorism   in  diffuse  purulent   peritonitis,  i 

714. 
Method  of  examining  interior  of  bladder  b^ 
introduction    through     urethra   o 
sounds,    catheters,    and    searchers 
ii.  530. 
of  gastric  analysis,  ii.  68. 
of  infection  of  acute  gonorrhea,  ii.  647. 
of  making  Noguchi  test  for  serum  diagnosi 

of  syphilis,  iii.   701. 
of  obtaining   contents    of    seminal    vesicles 
ii.  695. 
Methods,  of  estimating  quantity  of  hcmoglo 
bin  in  blood,  i.  51. 
of   examination    in   abnormal    mobility,  l 
281. 
in  diagnosis,  of  diseases  of  abdomen,  ii.  1- 
by  auscultation,  ii.   14. 
by  inspection,  ii.  1. 
by  palpation,  ii.  10. 
by  percussion,  ii.  13. 
by  X-rays,  ii.  17. 
of  examining  anus  and  rectum,  ii.  217. 
by  inspection,  ii.  217. 
bladder,  ii.  529. 

by  auscultation,  ii.  530. 
by  inspection,  ii.  529. 
by  palpation,   ii.   529. 
by  percussion,  ii.  529. 
esophagus,  i.  596. 

by  auscultation,  i.  599. 

by  direct   inspection,   esophagoscopy,  i- 

599. 
by  palpation,  i.  598. 
by  percussion,  i.  599. 
by  X-ray,  i.  601. 
with  bougies,  i.  596. 
kidney,  ii.   314. 
prostate,  ii.  012. 

by    combined    rectal    and    urethral  ex- 
amination, ii.  613. 
by  endoscopy  and  cystos<*opy,  ii.  613. 
by  rectal  palpation,  ii.  012. 
by    urethral   examination,    with   nieta 
catheter,  ii.  612. 
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Methods,  of  exposing  pancreas,  ii.  196. 

of  finding  tubercle  bacilli  in  primary  renal 

tuberculosis,  ii.  442. 
of  introducing     flexible     instruments     into 

esophagus,  i.  598. 
of  obtaining    and    caring    for    pathological 

material,  i.  66. 
of  obtaining  separate  urines  by  segregators, 

ii.  346. 
of  propagation  of  malignant  tumors  of  kid- 
ney, ii.  484. 
of  testing  hearing,  i.  508. 
Microscopic  appearances  of  villous  tumors  of 

bladder,  ii.  600. 
Microscopic  examination  of  semen,  ii.  696. 
of  urine,  especially  in  diseases  of  bladder, 
ii.  560. 
Microscopic    hematuria    and    other    abnormal 
ingredients,  in  urine,  in  malignant 
tumors  of  kidney,  ii.  489. 
Migration,   arrest    of,    usually    unilateral,    ii. 
369. 
variation   in,  ii.   369. 
von  Mikulicz  disease,  i.  523. 
Military  rifle  bullets  of  recent  type,  gunshot 

wounds  produced  by,  iii.  694. 
Milium,  i.  457. 
Milk,  retention  of,  i.  676. 
Mixed  infection,  with  streptococci  and  sapro- 
phytic bacteria,  i.  78. 
Mobility,    caused    by   distention    of   stomach 
and  colon  with  air,  ii.  23. 
of  abdominal  tumors,  ii.  21. 

passive,  ii.   24. 
of  tumors  of  abdominal  wall,  ii.  27. 
Mode  of  infection  in  pyonephrosis,  ii.  429. 
of  Hilharz  disease,  ii.  516. 
of  kidney,  ii.  414. 
of  tuberculosis  of  bone,  i.   157. 
Modem  French  military  rifle,  wound  produced 

by,  iii.  695. 
Modem  German  rifle  bullet,  wound  produced 

by,  iii.  694. 
Moist   gangrene,   i.  201. 

localized,  signs  and  symptoms  of,  i.  201. 
Moist  papules,  i.  320. 
Moles,  i.  266. 

MoUuscum  cont&giosum,  i.  254. 
Molluscum  epitheliale,  i.  254. 
Monoplegia  in  traumatic  hysteria,  iii.  63. 
Morton's  painful  toe,  iii.  606. 
Morvan's  disease,  iii.  367. 
Motor  area  of  cortex  of  brain,  i.  418. 
Motor  distribution  of  brachial  plexus,  iii.  150. 
Motor  insufficiency  in  gastric  ulcer,  ii.  44. 


Motor  neurons,  iii.  7. 
Motor   points   for   muscles,   iii.   109. 
Motor   symptoms  in  spinal-cord    injuries,   iii. 
22. 
in  traumatic  hysteria,  iii.  62. 
of  traumatic  neurasthenia,  iii.  53. 
of  unclassified  forms  of  traumatic  neuroses, 
iii.   69. 
Mouth,  congenital   deformities  of  floor  of, 
484. 
diseases  of  mucous  membrane  of,  i.  483. 
erysipelas  of  mucous  membrane  of,  i.  484. 
foreign  bodies  in,  i.  491. 
gummata  of  mucous  membrane  of,  i.  484. 
gunshot  wounds  of,  dangers  of,  i.  447. 
occurrence  of  bacteria  in,  i.  69. 
primary  and  secondary  syphilitic  eruptions 
of  mucous  membrane  of^  i.  484. 
Movable    kidney,  changes   in    urine  and   dis- 
turbances of  urinary  apparatus  in, 
ii.  403. 
difTerential  diagnosis  of,  ii.  403. 
digestive  disturbances  produced  by,  ii.  403. 
grades  of  mobility  of,  ii.  27. 
hematuria  from,  ii.  512. 
nervous  symptoms  of,  ii.  403. 
occurrence  of,  ii.  401. 
pain  produced  by,  ii.  402. 
passive  mobility  of,  ii.  26. 
pressure   symptoms  of,  ii.   4C3. 
symptoms  produced  by,  ii.  401. 
Movable  spleen,  ii.  193. 

tumors  of,  ii,  24. 
Movements  accompanying  respiration,  ii.  22. 
Moynihan's  classiflcation  of  hemorrhage  from 

gastric  ulcer,  ii.  42. 
Mucous  bursse,  cystic  tumors  of,  i.  564. 
Mucous  membrane,  nasal,  diphtheria  of,  i.  468. 
tuberculosis  of,  i.  468. 
of  bowel,  inflammatory  strictures  of  rectum 
due  to  chronic  inflammatory  lesions 
of,  ii.  240. 
of  mouth,  catarrhal  inflammation  of,  i.  483. 
diseases  of,  i.  483. 
erysipelas   of,   i.   484. 
gummata  of,  i.  484. 

primary   and    secondary    syphilitic  erup- 
tions of,  i.  484. 
of  rectum,  diffuse  polypoid  hypertrophy  of, 

ii.  252. 
of  ureter,  cystic  disease  of,  ii.  510. 
of  urethra,  ii.  037. 
papules  upon,  i.  321. 
tuberculosis  of,  i.  152. 
Mucous  patches,  i.  321. 
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Multilocular  Ofliinocofcus,  ii.   154. 
Miiltilocular  hydrocele   of  spermatic  cord,  ii. 
719. 
of  tunica  vaginalis  leBtis,  ii.  719. 
Multiplicity  of  chancre,  i.  313. 
Mumps,  i.  521;  ii.  732. 
Muscle  tumor,  i.  239. 

Muscles,   changes  in   exophthalmic  goiter   in, 
iii.  079. 
distribution  of  spinal  segments  to,  iii.  29. 
hernia  of,  iii.  234. 
in  exophthalmic  goiter,  iii.  081. 
ischemic  contractures  of,  i.  289. 
motor  points  for,  iii.   109. 
of  thigh,  injuries  of,  iii.  435. 
myositis  ossificans  of,  iii.  455. 
sarcomata  of,  iii.  400. 
of    thorax,    congenital    deformities    of,    i. 

023. 
of  upper  arm,  bony  growths  in,  iii.  239. 
injuries  of,  iii.  234. 

ruptures  by  muscular  action  of,  iii.  234. 
syphilis  of,  iii.  240. 
primary  tuberculosis  of,  i.  157. 
pyogenic   infections   of,   iii.    240. 
rupture  of,  signs  of,  i.  4. 
spasmodic  contraction  of,  iii.  14. 
syphilis  of,  i.  325. 
tuberculosis  of,   i.   150;   iii.   241. 
Muscular  bellies  of  thigh,  hernia  of,  iii.  430. 
Musculo-cutaneous  nerve,  injuries  of,  iii.  157. 
Musculo-spiral  nerve,  injuries  of,  iii.   157. 

sensory  symptoms  of,  iii.   159. 
Mycetoma,  iii.  013. 
Myelocystocele,  iii.  98. 
Myeloma  of  bones  of  leg,  iii.  570. 
occurrence    of,   iii.    570. 
of  spinal   vertebra*,   iii.  80. 
Myelomeningocele,  iii.  98. 
Myoma,  i.  239. 
Myomata  of  bladder,  ii.  001. 
Myositis,  diffuse  syphilitic,  iii.  240. 

gummatous,  iii.   240. 
Myositis  ossificans  of  muscles  of  thigh,  iii.  455. 
Myxedema  of  tliyroid  gland,  i.  570. 
Myxoma,  i.  231. 
of    bladder,    symptoms    and    diagnosis    of, 

ii.  005. 
of  breast,  pure,  i.  083. 

Nails,  in  secondary  syphilis,  i.  321. 

suppuration  at  matrix  of,  iii.  302. 

syphilitic   inflammations  of  matrix  of,  iii. 
015. 
Nasal  catarrh,  chronic,  i,  407. 


Nasal  fossap,  abscess  of  submucous  tissues  of. 
i.   408. 
syphilis  of,  i.  408. 
tumors  of,  i.  409. 

signs  and  symptoms  of,  i.  470. 
Nasal     membrane,     acute     inflammation    of, 

i.  407. 
Nasal    mucous    membrane,    diphtheria  of,  i. 
408. 
tuberculosis  of,  i.  408. 
Nasopharyngeal   fibroma,  i.  498. 
Nasopharynx,  fibrous  tumors  of,  i.  498. 
Neck,  actinomycosis  of,  i.  551.   See  also  Actin- 
omycosis, 
clinical  diagnosis  of,  i.   1.39. 
acute   suppurative   inflammatory  proceiw 

of,  i.  547. 
anatomical  details  of  tissues  of    (Merkel), 

i.  544. 
aneurism    of    common    carotid    artery  of, 
i.  558. 
of  external  carotid  artery  of,  i.  558. 
of   innominate   artery  of,   i.   558. 
of  internal  carotid  artery  of,  i.  558. 
of  subclavian  artery  of,  i.  559. 
of  vertebral  artery  of,  i.  500. 
arterio-venous  aneurisms  between  common 
carotid   artery  and   internal  jugu- 
lar vein  of,  i.  500. 
bums  of,  i.  530. 

caseation  of  gland  tissue  of,  i.  555. 
chronic  inflammations  of,  i.  651. 
congenital  defects  of,  i.  529. 
congenital  fistula;  of,  i.  529. 

arising  from  imperfect  closure  of  second 
branchial   cleft,  i.  529. 
from  thyreo-glossal  duct,  i.  530. 
gunshot  wound  of,  i.  637,  004. 
hyperplasia    of    cervical    lymph    nodes  of. 

i.  551. 
hyperplastic  form  of  tuberculosis  of  lymph 

glands  of,  i.  554. 
hyperpla.stic    inflammation     of    glands  of. 

i.  555. 
in  status  lymphaticus,  iii.  705. 
inflammatory  processes  of,  i.  543. 
injuries  of,  i.  634. 

subcutaneous,  i.  534. 
lymph  glands  of,  i.  540. 
lympho-sarcoma  of,  i.  550. 
of  femur,  fractures  of,  iii.  393. 
causes  of,  iii.  390. 
differential  diagnosis  of,  iii.  404. 
prognosis  of,  iii.  400. 
signs  and  symptoms  of,  iii.  400. 
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Neck,  of  femur,  fractures  of,  of  base  of,  iii. 
398. 
repair  in,  iii.  308. 
proper,  fracture  through,  lesions  of,  iii. 
307. 
of  radius,  fractures  of,  iii.  272. 
of  scapula,  fractures  of,  iii.  174. 
primary  sarcoma  of  lymph  glands  of,  i.  556. 
secondary  carcinomatous  infection  of  lymph 

nodes  of,  i.  557. 
syphilis  of  cervical  lymph  glands  of,  i.  556. 
tissues  of,  i.  543. 

tuberculosis  of  lymph  glands  of,  i.  552. 
cases  in  which  infection  extends  to  peri- 
glandular tissues,  i.  555. 
in  which  infection  remains  confined  to 
gland  tissue  proper,  i.  553. 
differential  diagnosis  of,  i.  554. 
tumors  of,  cystic,  angioma,  i.  565. 
angioma  cavemosum,  i.  565. 
angioma  simplex  of,  i.  565. 
arising  from  thyreo-glossal  duct,  i.  563. 
blood  cyst,   i.  564. 
branchiogenic  cysts,  i.  562. 
cavernous  lymphangioma,  i.  566. 
congenital  cystic  hygroma,  i.  563. 
congenital  cystic  lymphangioma,  i.  563. 
echinococcus,   i.   565. 
nevus  vasculosus,  i.  565. 
of  mucous  bursae,  i.  564. 
of  second  cleft,  i.  563. 
subcutaneous    atheromatous    cysts,    i. 
564. 
malignant,  diagnosis  of,  1.  561. 
solid,  carcinoma,  i.  568. 
chondroma,  i.  567. 
fibroma,  i.  566. 
lipoma,   i.   566. 
lympho-sarcoma,  i.  568. 
neuroma,  i.  567. 
osteoma,  i.  567. 
plexiform  neuroma,  i.  567. 
sarcoma,  i.  568. 
wounds  of,  i.  536. 
of  blood-vessels  of,  in  general,  i.  537. 
of  nerves  of,  in  general,  i.  540. 
of  particular  blood-vessels  of,  i.  538. 
of  veins  of,  i.  530. 
Xeck-trunk  line,  iii.  31. 
Kecrosis  of  jaws,  phosphorous,  i.  475. 
of  pancreas,  ii.  204. 
of  skull,  i.  414. 
of  tissues  of  foot,  iii.  621. 
Negri  bodies,  i.  129. 
in  rabies,  notes  on  detection  of,  iii.  664. 
00 


X^laton's  line,  iii.  370. 

Nephrectomy,    right,   pathological    report   of, 

ii.  430. 
Nephritic  colic,  i.  716. 

Nephritis,  unilateral,  accompanied  by  hema- 
turia, ii.  512. 
Nerve,  acoustic,  injuries  of,  i.  428. 
anterior  crural,  injuries  of,  iii.  437. 
anterior  tibial,  injuries  of,  iii.  430. 
circumflex,  injuries  of,  iii.  156. 
external  cutaneous,  injuries  of,  iii.  440. 
external  popliteal,  injuries  of,  iii.  438. 
hypoglossal,  wounds  of,  i.  542. 
internal  popliteal,  injuries  of,  iii.  440. 
median,  division  of,  iii.  163. 
injuries  of,  iii.  150. 
symptoms  of,  iii.  150. 
sensory,  iii.  160. 
musculo-cutaneous,  injuries  of,  iii.  157. 
musculo-spiral,  injuries  of,  iii.  157. 

sensory  symptoms  of,  iii.  150. 
obturator,  injuries  of,  iii.  430. 
phrenic,  division  of,  i.  542. 
pneumogastric,  wounds  of,  i.  541. 
posterior  thoracic,  injuries  of,  iii.  155. 

wounds  of,  i.  542. 
posterior  tibial,  injuries  of,  iii.  440. 
sciatic,  injuries  of,  iii.  437. 
spinal  accessory,  division  of,  i.  542. 
suprascapular,  injuries  of,  iii.  156. 
ulnar,  dislocation  of,  iii.  312. 
division  of,  iii.  163. 
injuries  of,  iii.  161. 

sensory  symptoms  of,  iii.  163. 
Nerve  supply  of  rectum,  ii.  216. 
Nerves,  gunshot   wounds  of,   iii.    107. 
in  general,  of  neck,  wounds  of,  i.  540. 
in  hand,  sensory,  distribution  of,  iii.  161. 
in    vicinity    of    shoulder,    individual,    in- 
juries to,  iii.  155. 
injuries  of,  i.  200,  207. 
causation  of,  iii.   106. 
changes  in  joints  following,  iii.   114. 
produced  by  presence  of  a  cervical  rib, 

iii.   152. 
prognosis  of,  iii.  115. 
symptoms  of,  i.  4;  iii.  108. 
motor,   i.  4. 
sensory,  i.  4;  iii.  111. 
trophic   disturbances  in,   iii.   113. 
of  breast,  i.  670. 
of  kidney,  ii.  313. 

of  lower  extremity,  injuries  of,  iii.  437. 
of  testis,  ii.  708. 
of  upper  arm,  diseases  of,  iii.  242. 
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Nerves,  of  upper  arm  and  forearm,  injuries  of. 
See  Injuries  of  Nerves, 
of  upper  extremity,  injuries  of,  iii.  150. 
tumors  of,  iii.  243. 
circumscribed  fibroneuromata,  iii,  243. 
secondary   suture   of,   iii.   116. 
sensory,  peripheral  distribution  of,  iii.   10. 
wounds  of,  tibroneuroma  from,  i.  11. 
Nervous  system,  gangrene  from  injuries  and 
diseases  of,   i.  212. 
in  exophthalmic  goiter,  iii.  681. 
septic  infections  of,  i.  102. 
Neuralgia  of  breast,  i.  680. 

of  fifth  pair  of  cranial  nerves,  i.  461. 
Neuralgias,  intercostal,  i.  661. 
Neurasthenia  in  movable  kidney,  ii.  403. 
traumatic,  iii.  52. 
diagnosis  of,  iii.  55. 
headache    in,   iii.   54. 
MannkopfT  test  in,  iii.  53. 
prognosis  of,  iii.  56. 
symptoms  of,  iii.  52. 
mental,  iii.  52. 
motor,  iii.  53. 
sensory,  iii.  53. 
Neuritis,  optic,  iii.  686. 
Neurofibroma,   i.   230. 

of  hand   and  wrist,   iii.   373. 
of  scalp,   i.  402. 
of  thorax,  i.  652. 
Neurological  focal  signs  in  injuries  of  spinal 

cord,  iii.  28. 
Neuroma.     See  Neurofibroma, 
false,   i.  230. 
of  neck,  i.  567. 
of  thigh,   iii.   467. 
of  thorax,  i.  652. 
plexiform,   i.   238. 
Neurons,  motor,  iii.  7. 
Neurotic  dyspepsia,  differential  diagnosis  and 

operative  indications  in,  ii.  48. 
Nevus  vasculosua,  i.  235. 
of  neck,  i.   565. 
of  scalp,   i.  402. 
New-born,  cephalhematomata  of,  i.  388. 

edematous  tumor  in,  i.  387. 
New  growths  in  esophagus,  i.  620. 

polypoid,   i.   620. 
Nipple,  atheromatous  cysts  of,  i,  673. 
chancres  of,  i.  317. 
depressed,  i.  672. 
diseases  of,   i.  672. 
eczema  of,  i.  672. 
syphilis  of,  i.  672. 
tumors  of,  pendulous,  i.  673. 


Nitric  acid,  eschars  produced  by,  i.  750. 
Nitze  instrument,  telescope  of,  ii.  324. 
Nodular  syphilitic  testis,  ii.  730. 
Noguchi  method  for  serum  diagnosis  uf  syph- 
ilis, description  of,  iii.  700. 

method  of  making  test  in,  iii.  701. 

reagents  required  for,  iii.  701. 

simplified,  for  clinical  laboratory,  iii.  703. 
Noma,  i,  215. 

of  face,  i.  451.     See  also  Noma. 
Nongonorrheal  urethritis,  ii.  650. 
Noninfectious    effusions     in     pleural    cavity, 

i.  658. 
Noninfectious     serous     synovitis     of    elbow, 

iii.  303. 
Nonpapillary  epithelioma  of  penis,  ii.  691. 
Normal  eardrum,  i.  507. 
Nose,  congenital  defects  of,  i.  463. 

foreign  bodies  in  cavity  of,  i.  469. 

fracture  of  bones  of,   i.  463. 

gonorrhea  of  cavity  of,  i.  468. 

injuries  and  diseases  of,  i.  463. 

mechanical  closure  of  outlet  of,  i.  443. 

perforating  ulcer  of  septum  of,  i.  468. 
Nosebleed,  i.  466. 
Nuclei  of  calculi,  ii.  585. 
Nutrition,  disturbances  of,  i.  291. 

Oblique  inguinal  hernia,  ii.  278. 

differential   diagnosis  of,   ii.  289. 
Obliterating  arthritis,  iii.   230. 
Obstructed  hernia,   ii.  267. 

symptoms  of,  ii.  268. 
Obturator  hernia,  ii.  290. 
Obturator  nerve,  injuries  of,  iii.  430. 
Occipital   lol>e  and  visual   pathway  of  brain. 

lesions  of,  iii.  689. 
Oculo-motor  nerve,  injuries  of,  i.  428. 
Oilontoma,  i.  234. 

of  jaws,  i.  477. 
Odor  of  urine,   ii.   556. 
Olecranon  bursa,  inflammation  of.  iii.  311. 
Olecranon  bursitis,  iii.  239. 
Olecranon  process,  fracture  of,  iii.  267. 
Olfactory  nerve,  injuries  of,  i.  427. 
Oligospermatism,  ii.  698. 
OligozoOspermia,  ii.  699. 
Omentum,  strangulation  alone  of,  ii.  274. 

tumors  of,  ii.  115. 
benign,  ii.   115. 
cystic,  ii.   116. 

wounds  of,  i.  749. 
Omphalomesenteric  cyst.  i.  701. 
Omphalomesenteric  diverticulum,  i.  702. 
Omphalomesenteric  fistula,  i.  701. 
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.  i.  321 ;   iii.  «15. 

of  urine,  ii.  555. 

*und8  of  axillary  vein,  iii.  14ti. 

Ider,  ii.  548. 

)w-joint,  iii.  301. 

id  and  lingers,  iii.  35G. 

ney,  ii.  396. 

]>e  of  urine  from  wound  in,  ii.  396. 

•e  and  vicinity,  iii.  483. 

er,   ii.   140. 

icreas,  ii.  198. 

Ip,  i.  389. 

tomical  observations  in,  i.  389. 

>tum,  ii.  710. 

ulder  and  axilla  from  blunt  violence, 
iii.   145. 

lulder-joint,  iii.  170. 

t  parts  of  forearm,  iii.  310. 

tis,   ii.  728. 

>er  arm,  iii.  233. 

ist  and  hand,  division  of  tendons  in, 
iii.  341. 

rve.  injuries  of,  i.  427. 

?uriti8,  iii.  680. 

rterio- venous  aneurism  of,  i.  460. 

•aema  of  loose  tissues  of,  i.  460. 

n  iKMlies  in,  i.  460. 

es  and  diseases  of,  i.  460. 

non  of,  i.  460. 

is  of,  i.  460. 

,   ii.   732. 

I  of,  ii.  729. 
trauma  in,  ii.  729. 

atous,  ii.  736. 

ftliral  origin,  ii.  732. 

al  signs  of,  ii.  733. 

;oms  of.  ii.  732. 

»f  Giraldes,  ii.  709. 
dii<ease    of    brain,    convulsions    in, 
iii.  686. 

s^-mptoms  of.  iii.  686. 

less  in.  iii.  686. 

rj*  disturbances  in,  iii.  687. 

r  in,  iii.  686. 

ing  in,  iii.  68.5. 
lesions    of    brain,    diagnosis    ot,    iii. 
685. 

;che  in.  iii.  685. 
pyloric  obstniction,  conditions  simu- 
lating, ii.  .36. 
of    ab*v-es?«es    in    vicinity    of    p^lvi^, 
iii.   131. 

rm  dermatitis,  i.  iV.K 

is,  fractures  of,  iii.  .503. 

muscular  action,  iii.  505. 


Os  calcis,  fractun»H  of,  of  bmly  of,  iii.  MM. 

tuberculosis  of,  iii.  638. 
Os  magnum,  dishK'ation  of,  iii.  345. 
Os  trigonum,  fractures  of,  iii.  693. 
Osteitis  deformans,  i.  196. 
Osteitis  of  jaws,  i.  474. 

syphilitic  gummatous,  t.  475. 
Osteo-arthritis  of  hip-joint,  iii.  422. 
OstcH)ma,  i.  233. 
of  foot,  iii.  610. 
of  jaws,  i.  477. 
of  neck,  i.  667. 
of  pelvis,  iii.  137. 
of  scalp,  i.  404. 
Osteomalacia,  t.   196. 
OstiK)niyelitis,  i.  274. 
acute,  i.   179. 

of  bones  of  leg,  iii.  664. 
of  clavicle,  i.  660. 
of  cranial  btmes,  1.  412. 
of  femur,  iii.  460. 
result  of,  iii.  461. 
treatment  of,  iii.  461. 
of  flbula,  iii.  666. 
of  humerus,  iii.  244. 
of  pelvic  Inmes,  iii.   12H. 
symptoms  of,   iii.    128. 
of  ribs,  i.  660. 
of  spine,    iii.   81. 
prognosis  of,  iii.  82. 
sympt^mis  of,  iii.  81. 
of  sternum,  i.  650. 
of  tibia,  complicaticms  of,  iii.  ifiW. 
operative  indications  in,  iii.  567. 
acute  purulent,  of  clavicle,  iii,  216, 

of  scapula,  iii.  2 IK. 
acute  suppurative,  c»f  Umes  of  forearm,  iii. 
322, 
of  bones  of   tarsus  and   metatarsus,  iii. 
631, 
circumscriliefl,  i.  187, 

of  femur,  iii.  4&1. 
of  femur  involving  the  hip  joint,  signs  and 

symptoms  of,  iii.  D'l. 
of  humerus,  joint  inflammations  ^^ivrndary 

to.  iii.  223. 
of  mastoid,  i.  517, 
sclerosing,  i.  186. 
snlraeiit^'.  i.   183. 

of  tibia,   iii.   567. 
syphilitic,  i.   101. 
of  Urne«  of  Ifirfftrm,  iii.  323. 
of  tibia,  iii.  .570. 
tiiberciiloiisi,  i.   H*<. 
of  femur,  iii.  i^l. 
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Osteomyelitis,  tuberculous,  of  shafts  of  radius 
and  ulna,  iii.  323. 
signs  and  symptoms  of,  i.  188. 
Osteoperiostitis  of  epiphyseal  ends  of  radius 

and  ulna,  iii.  324. 
Otis's  stone  searcher  in  catheterism,  ii.  432. 
Otoscopy,  i.  50C. 
Ovarian  dermoids,  i.  260. 
Ovary,  tumors  of,  passive  mobility  of,  ii.  27. 
Overriding,  i.  293. 
Oxalate  of  lime  in  urine,  ii.  566. 
Oxalic  acid,  eschars  produced  by,  i.  760. 
Ozena,  i.  467. 

Pachymeningitis,  i.  430. 
,  Pachymeningitis  externa,  i.  517. 
Paget's  disease,  i.  672. 
Pain  in  acute  abscess,  i.  79. 

in   acute  osteomyelitis,  i.   180. 

in  diffuse  purulent  peritonitis,  i.  712. 

in  dislocations,  i.   300. 

in  fractures,  i.  285. 

in  injuries  and  diseases  of  spine,  iii.   18. 

in  spinal -cord  injuries,  iii.  23. 

in  stricture  of  esophagus,  i.  616. 

in  traumatic  hysteria,  iii.  61. 

in  tuberculosis  of  spine,  iii.  74. 

in  tuberculous  osteomyelitis,  i.  188. 

in  tumors,  i.  224. 

of  hip-joint  disease,  iii.  416. 

of  mastoiditis,  i.  516. 
Painful  ulcers,  iii.  654. 
Palate,  injuries  of,  i.  490. 

soft,  tuberculosis  of,  i.   152. 

tuberculosis  of,  i.  496. 

tumors  of,  i.  497. 
mixed,  i.  497. 
Palm,  acute  abscess  of,  iii.  360. 

typical   phlegmon  of,  i.  77. 
Palmar  abscess,  iii.  362. 
Palmar  aponeurosis,  iii.  336. 
Palmar  fascia,  iii.  336. 
Palmar  surface  of   hand,   landmarks  of,  iii. 

334. 
Palmar  syphilides,  i.  323. 
Palpable    tumor,     formation    of,     in    gastric 
cancer,  ii.  64. 
in  primary  renal  tuberculosis,  ii.  447. 
Palpation,   in   diffuse   purulent   peritonitis,  i. 
712. 

in  diseases  of  pleura,  i.  655. 

in  dislocations,  i.  299. 

in  ccchymosis,  i.   280. 

in  pelvic  peritonitis,  bimanual,  i.  720. 
Panaritium,    iii.    302. 


Pancreas,  abscess  of,  iL  203. 
anatomical  relations  of,  iL  196. 
diseases  of,  ii.  200. 
gunshot  wounds  of,  ii.  199. 
inflammations  of,  ii.  200. 
injuries  of,  ii.  198. 
methods  of  exposing,  ii.   196. 
necrosis  of,  ii.  204. 
open  wounds  of,  ii.  198. 
tumors  of,  ii.  24. 
cystic,  ii.  208. 
solid,  ii.  207. 
Pancreatic  apoplexy,  iL  200. 
Pancreatic  calculi,  ii.  207. 
Pancreatitis,  acute,  symptoms  of,  ii.  202. 
acute  hemorrhagic,  iL  200. 
chronic  interstitial,  ii.  204. 
diagnosis  of,  ii.  205. 
symptoms  of,  ii.  205. 
suppurative,  iL  203. 
Papillary  epithelioma  of  penis,  iL  690. 
Papillary   fibroma   of   bladder,  ii.  599. 
Papillary  synovitis,  iii.  229. 
Papilloma,  i.  252. 
hard,  i.  252. 
of  larynx,  i.  691. 
of  penis,  ii.  688. 
of  scalp,  i.  400. 
soft,  i.  253. 
Papular  syphilide,  i.  319. 
Papules,  moist,  i.  320. 

upon  mucous  membranes,  i.  321. 
Papulosquamous  syphilide,  i.   320. 
Paradidymis,  ii.  709. 
Paralyses  resulting  from  lesions  of  brain,  iii. 

686. 
Paralysis,  and  spasm  of  facial  nerve,  I  462. 
symptoms  of,  i.  462. 
Brown-S^quard,  iii.  23,  33. 
cortico-spinal,  iii.  6,  9. 
Erb-Duchenne,  iii.    107. 
following    injuries    and    diseases    of  spin&l 
cord,  general  characters  of,  iii.  13- 
from  injury  of  eighth  cervical  segment,  iii- 
35. 
of  fifth  cervical  segmeiit,  iii.  35. 
of  first  dorsal   segment,  iii.  35. 
of  seventh  cervical  segment,  iii.  35. 
of  sixth  cervical   segment,  iii.   35. 
hysterical,  in  traumatic  hysteria,  iii.  62. 
in  injuries  of  spinal  cord,  iii.  29. 
infantile,   iii.    529. 
intestinal,  ii.  81. 

Klumpke's  brachial-plexus,  iii.   152. 
of  abducens  nerve,  L  428. 
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Paralysis,  of  bowel  in  diffuse  purulent  perito- 
nitis, i.  714. 
post-anesthetie,   iii.    152. 
Paralysis,  Saturday  night,  iii.  107,  158. 
sleeping,   iii.    157. 
spino-muscular,  iii.  0,  10. 
Volkmann^s  ischemic,  iii.  314. 
diagnosis  of,  iii.  31C. 
symptoms  of,  iii.  315. 
Paralytic  conditions  of  detrusor  muscle  and 

of  vesical  sphincter,  ii.  576. 
Paralytic  dislocations  of  shoulder-joint,  iii.  142. 
Paranephritis   (perinephric  abscess),  ii.  456. 
etiology  of,  ii.  456. 
suppurative,  ii.  458. 
differential  diagnosis  of,  ii.  461. 
pathological  anatomy  of,   ii.   459. 
symptoms,  course  of  disease,  diagnosis  of, 
ii.  460. 
Paraphimosis,  ii.  684. 
cases  of,  without  constriction,  ii.  685. 
symptoms   of,   ii.   684. 
Paraplegia,  iii.  23. 
Pararenal  cysts  of  kidney,  ii.  496. 
Parasitic   cysts,   i.   268. 

Parasitic  diseases  causing  hematuria,  ii.  514. 
Parathyroid  glands,  iii.  664. 
effect   of  removal  of,  on  calcium   metabol- 
ism, iii.  667. 
relation  of,  to  convulsive  conditions,  iii.  667. 
removal  of,  iii.  666. 
situation  of,  iii.  665. 
Parathyroids,  tumors  of,  iii.  667. 
Parenchymatous  bleeding,  i.  49. 
Parenchymatous  cystitis,  ii.  568. 
Parenchymatous  prostatitis,  ii.  617. 
Parenchymatous  tonsillitis,  i.  492. 
Paresthesia  in  spinal-cord  injuries,  iii.  24. 
Paretic  and  paralytic  conditions  of  detrusor 
muscle  and  of  the  vesical  sphincter, 
ii.  676. 
Parietal  lobe  of  brain  lesions  of,  iii.  688. 
Parieto-occipital   fissure,  i.  422. 
Paronychia,  iii.   362. 
Parotid  gland,  inflammations  of,  i.  521. 
injuries  of,  L  618. 
tuberculous  lymph  nodes  in,  i.  526. 
Partial   hypertrophies,   i.   572. 
Passive  incontinence  of  urine,  iii.   16. 
Passive   mobility   of  tumors   of  gall-bladder, 
ii.  26. 
of  kidney  and  movable  kidney,  ii.  26. 
of  ovary  and  uterus,  ii.  27. 
of  spleen,  ii.  26. 
of  stomach,  ii.  26. 


Patella,  dislocations  of,  iii.  495. 
congenital,  iii.  497. 
downward    or   into    space   between    tibia 

and  femur,  iii.  496. 
lateral,  iii.  495. 
fractures  of,  iii.  487. 
repair  in,  iii.  489. 
symptoms  of,  iii.  488. 
Pathological  changes  in  semen,  ii.  697. 
Pathological   character  of  pyogenic  bacteria, 

i.  67. 
Pathological  dislocations,  i.  301. 
of  fibula,  iii.  550. 
of  hip,  iii.  392. 
of  knee,   iii.  495. 
of  wrist,  iii.  347. 
Pathological   fractures,  i.  273. 
Pathological   leucocytoses,  i.  113. 
Pathological   material,  methods  of  obtaining 

and  caring  for,  i.  66. 
Pediculi   pubis,  ii.   711. 

Pelvic  bones,  acute  osteomyelitis  of,  iii.   128. 
symptoms   of,  iii.   128. 
syphilitic  osteitis  of,  iii.  131. 
syphilitic  periostitis  of,  iii.  131. 
Pelvic    peritonitis,    bimanual     palpation     in, 
i.  720. 
diagnosis  of,  i.  720. 
fixation  of  pelvic  structures  in,  i.  722. 
Pelvic  portion  of  rectum,  ii.  212. 
Pelvic  viscera,  injuries  produced  by  surgeons 

during  operations  upon,  ii.  503. 
Pelvis,  cystic  tumors  in  cavity  of,  iiL  139. 
echinococcus,   iii.   139. 
diseases  of,  iii.  128. 
fractures  of,   iii.    117. 
causing   rupture    of    pelvic   bony    girdle, 

iii.  118. 
diagnosis   of,  iii.    123. 
with  rupture  of  bladder,  ii.  543. 
gunshot  wounds  of,  iii.  125. 
hemis  through   floor  of,  ii.  302. 
in  pyonephrosis,  ii.  425. 
injuries  of,  prognosis  of,  iii.  125. 
origins  of  abscesses  in  vicinity  of,  iii.   131. 
syphilis  of  bones  of,  iii.  131. 
tuberculosis  of  bones  and  joints  of,  iii.  129. 
tumors  of,   iii.   136. 
of  bones  of,  iii.  136. 
enchondromata,  iii.  137. 
osteomata,  iii.  137. 
sarcoma,   iii.    138. 
Pendulous  tumors  of  nipple,  i.  673. 
Penetration,  i.  294. 
Penile  hypospadias,  ii.  641. 
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Penis,  acute  pyogenic  infection  of,  ii.  685. 
cellulitis  of,  ii.  G85. 
clironic   lymphatic  edema  of,  ii.  080. 
congenital  anomalies  of,  ii.  679. 
constriction  of,  ii.  681. 
contu8ion»  of,  ii.  681. 
diseases  of,  ii.  683. 
double,    ii.    679. 
elephantiasis  of,  ii.  686. 
erysipelas  of.  ii.  685. 
fracture  of,  ii.  681. 

symptoms  of,  ii.  681. 
incised,   contused,  and  gunshot  wounds  of, 

•       ii.  682. 

injuries  of,  ii.  681. 

tumors  of,  ii.  687. 

benign,  ii.  687. 

cancer,  ii.  691. 

diagnosis   of,   ii.   692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
cancerous  ulcers,  ii.  691. 
cystic,  ii.  687. 
atheromatous  cysts,  ii.  688. 
cyst  adenoma,  ii.  687. 
horns,  ii.  689. 
lipoma,  ii.  688. 
malignant,  ii.  689. 
nonpapillary  epithelioma,  ii.  691. 
papillary  epithelioma,  ii.  690. 
papillomata,  ii.  688. 
sarcoma,  ii.  689. 
diagnosis  of,  ii.  690.  , 

Penitis,  ii.  685. 

Penoscrotal  or  penile  hypospadias,  ii.  641. 
Peptic  ulcer   of  esophagus,   i.  612. 
Perforated   gastric   ulcer,  difficulties  in  diag- 
nosis of,  ii.  46. 
localized  peritonitis  from,  ii.  48. 
Perforating  ulcer  of  duodenum,  ii.  50. 
case  of,  ii.  52. 
complications  of,  ii.   51. 
symptoms  and  signs  of,  ii.  51. 
of  foot,  iii.  612. 
of  septum  of  nose,  i.  468. 
Perforation   and   lodgment   of  gunshot,  i.  27. 
delayed,   from  contusion  of  wall  of  gut,  i. 

741. 
of  duodenal  ulcer,  ii.  52. 
of  esophagus,  i.  605. 
of  gastric  ulcer,  ii.   40. 
of  membrane   of  Shrapnell,  i.   514. 
of  tuberculous  ulcers  of  intestine,  ii.  105. 
of  typlioid   ulcer   of  intestines,   ii.   98. 


Perforation    of    typhoid    ulcer    of   intestines, 
cases  of,  ii.  102,  103. 
difTerential  diagnosis  of,  ii.  101. 
hemorrhage   in,   ii.    101. 
prognosis  of,  ii.  101. 
symptoms   and  diagnosis  of,  ii.  99. 
blood  in,  ii.  100. 
facial  expression  in,  ii.  100. 
general   hemorrhage  in.   ii.    101. 
physical  signs  of,  ii.    100. 
pulse  in,  ii.  100. 
respiration  in,  ii.  100. 
temperature  in,  ii.  99. 
vomiting  in,  ii.  99. 
of  umbilicus  in  adults,  i.   703. 
Perforation    peritonitis    of    unknown   origin, 

ii.  47. 
Perforative  appendicitis,  ii.  127. 
Pericarditis,  purulent,  i.  639. 
Pericardium,  diseases  of,  i.  667. 
effusions  into,  i.  667. 

signs  and  symptoms  of,  i.  667. 
injuries  to,  symptoms  of,  i.  638. 
wounds  of,  penetrating,  i.  637. 
Pericecal   hernia,  ii.  97. 
Perichondritis   of  cartilages   of   external  ear, 
i.  502. 
of  laryngeal  cartilages,  i.  589. 
Pericranitis  acuta,  i.  412. 
Pericystitis,  ii.  670. 
Periglandular     tiasues,     infection     of,    with 

pyogenic  microbes,   i.  555. 
Perineal  dislocations  of  hip,  iii.  390. 
Perineal  hypospadias,  ii.  641. 
Perineo-scrotal  hypospadias,  ii.  641. 
Perinephric  abscess,  ii.  456,  458. 
differential    diagnosis  of,   ii.   461. 
etiology  of,  ii.  456. 
pathological  anatomy  of,  ii.  459. 
symptoms,  course,  diagnosis  of,  ii.  460. 
Perinephric  suppuration,  ii.  412,  432. 
Perinephritic  abscess,  ii.  458. 
differential  diagnosis  of,  ii,  461. 
pathological  anatomy  of,  ii.  450. 
symptoms,  course,  diagnosis  of,  ii.  460. 
Perinephritis,  ii.  456. 
etiology  of,  ii.  456. 
general    symptoms  of,   ii.  460. 
in  pyonephrosis,   ii.  425. 
lipomatous,  ii.  458. 
sclerosing,  ii.  457. 
varieties  of,  ii.  457. 
Perio<l  of   incubation   of  syphilis,   i.   .309. 
Periorchitis,  acute  sero-fibrinous,   ii.   714. 
chronic  serous,  ii.  716. 
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Periorchitis,    chronic    serous,    causes     of,    ii. 
716. 
pathology  of,  ii.  716. 
hemorrhagica,  ii.  721. 
causes  of,  ii.  721. 
lesions  of^  ii.  721. 
physical  signs  of,  ii.  722. 
symptoms  of,  ii.  721. 
proliferating,  ii.  721. 
Periosteal  fibroma,  i.  231. 
Periosteal  sarcoma  of  femur,  signs  and  symp- 
toms of,  iii.  471. 
Periosteum,  acute  inflammation  of,  i.  412. 
Periostitis,  i.  186. 
acute  suppurative,  of  jaws,  i.  474. 
albuminosa,  i.   186. 
gummatous,  i.  413. 
of  jaws,  i.  475. 
syphilitic,  i.  189,  651. 

of  bones  of  forearm,  iii.  323. 
of  cranial  bones,  i.  413. 
tuberculous,  i.  650. 
Peripheral  distribution  of  sensory  nerves,  iii. 

10. 
Peripheral  neuron  injury,  symptoms  of,  iii.  8. 
Periphlebitis,  i.  333;   iii.  557,  561. 
Peripleuritic    abscesses    of    thoracic    wall,    i. 

649. 
Periproctitis,  ii.  232. 

Perirectal  structures,  circumscribed  inflamma- 
tions of,  ii.  233. 
Perirenal  extravasation,   ii.   412. 
Perirenal  suppuration,  ii.  458. 
diflferential  diagnosis  of,  ii.  461. 
pathological   anatomy  of,  ii.  450. 
symptoms,  course,  and  diagnosis  of,  ii.  460. 
Peristaltic  movements  of  intestine,  ii.  6. 
Peristaltic    waves,    in    diseases    of    abdomen, 
ii.5. 
of  stomach   wall,  ii.  34. 
Perithelioma  of  foot,  iii.  642. 
of  kidney,  ii.  479. 
of  soft  parts  of  leg,  iii.  573. 
Peritoneal  exudate,  physical  signs  of,  in  peri- 
tonitis, i.  714. 
Peritoneum,  behavior  of,  when  exposed  to  in- 
fection and  trauma,  i.  706. 
general  considerations  of,  i.  705. 
injuries  of,  i.  732. 

general  and  special  data  of,  i.  736. 
relations  of  kidney  to,  i.  306. 

of  rectum  to,  ii.  213. 
sources  of  infection  of,  i.  706. 
tumors  of.  ii.  115. 
cystic,  ii.  116. 


Peritonitis,  ii.  90. 
aseptic,  i.  731. 
bacteria   causing,  i.  706. 
chronic,  i.  727. 
with   production  of  adhesions,  i.  727. 
symptoms  of,  i.  728. 
chronic  exudative,  i.  727. 
diflferential  diagnosis  of,  i.  715. 
diffuse  purulent,  anorexia  in,  i.  711. 
cerebration  in,  i.  711. 
distention  of  bowel  in,  i.  714. 
general  and  local  symptoms  of,  i.  710. 
hiccough   in,  i.  714. 
leucocytosis  in,  i.  711. 
meteorism  in,  i.  714. 
pain  in,  i.  712. 
palpation  in,  i.  712. 
paralysis  of  bowel  in,  i.  714. 
point  pressure  in,  i.  713. 
pulse  in,  i.  710. 
temperature  in,  i.  710. 
tympanites  in,  i.  714. 
urine  in,  i.   711. 
vomiting  in,  i.  713. 
examination  per  rectum  or  per  vaginam  in, 

i.  715. 
following   abdominal  operations,  i.   766. 
gonorrheal,  i.  719. 
localized,  i.  717. 

caused  by  lesions  of  pancreas,  i.  724. 

character  of  exudate  in,  i.  717. 

course  of,  i.  718. 

danger  of  delay  in  operating  in  cases  of, 

i.   715. 
following  abdominal  operations,  i.  767. 
from  perforated  gastric  ulcer,  ii.  48. 
secondary  to  inflammations  of  gall-blad- 
der, i.  723. 
subphrenic  abscess  in,  i.  724. 

symptoms  and  diagnosis  of,  i.  724. 
symptoms  of,  i.   718. 
pelvic,  diagnosis  of,  i.  720. 

flxation  of  pelvic  structures  in,  i.  722. 
I>erforation  of  unknown  origin,  ii.  47. 
physical    signs    of    peritoneal    exudate    in, 

i.  714. 
tuberculous,  i.  728. 

symptoms  and  diagnosis  of,  i.  729. 
varieties  of,  i.  707. 

with  putrid  decomposition  of  exudate,  pro- 
gressive  purulent,  i.  709. 
Peritonsillar  abscess,  i.  49.3. 
Periurotoritic   plilegmon,  ii.   r^OH. 
Periureteritis,  ii.  506. 
Permanent  aspermatisra,  ii.  697. 
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pQTonei  of  foot,  inflammations  of,  iii.  619. 
Pea  cavus,  iii.  651. 
Pes  excavatus,  iii.  651. 
Pes  planus,  iii.  646. 
Phagedenic  ulcers,  iii.  654. 
Phalanges  of  fingers,  dislocatidns  of,  iii  355. 
distal,  iii.  355. 
middle,  iii.  355. 
fractures  of,  iii.  350. 
Pharyngeal    wall,    posterior,    tuberculosis    of, 

i.  152. 
Pharynx,    acute    inflammatory    affections   of, 
i.  491. 
differential  diagnosis  of,  L  493. 
foreign  bodies  in,  i.  491. 
injuries  of,  i.  490. 
stenoses    and    cicatricial    adhesions    in,    i. 

496. 
syphilis  of,  i.  495. 
tuberculosis  of,  i.  496. 
tumors  of,  mixed,  i.  497. 
of  lower  part  of,  i.  499. 
carcinoma,  i.   499. 
epithelioma,  i.  499. 
sarcomata,  i.  500. 
varicose  veins  in,  i.  497. 
Phimosis,  ii.  680. 
acquired,  ii.  680. 
symptoms  of,  ii.  680. 
Phlebitis,  iii.  557,  561. 

acute,  i.  335. 
Phlegmon,  diffuse,  i.  77. 
of  orbit,  i.  460. 
pcriureteritic,  ii.  508. 
spreading,  i.  77. 
typical,  of  palm,  i.  77. 
Phlegmonous  erysipelas,  i.  182. 
Phlegmonous    inflammation,  i.    76,    182. 
constitutional  symptoms  of,  i.  76. 
of  genitals,  ii.  670. 
of  gullet,  i.  Oil. 

symptoms  of,  i.  611. 
of  stomach,  ii.  55. 
Phlegmons,  circumscribed,  i.  76. 
Phloridzin  test,  ii.  322. 
Phosphorous  necrosis  of  jaws,  i.  475. 
Photographic  cystoscope,  ii.  539. 
Phrenic  nerve,  division  of,  i.  542. 
Pia    mater,    acute    suppurative    inflammation 

of,  i.  432. 
Piles,  ii.  243. 

von  Pirquot  tn])erculin  tost,  iii.  503. 
Pistol-sliot  Avounds  of  hand,  iii.  357. 
Plantar  fnscia,  rupture  of,  iii.  501, 
Plantar  pyphilides,  i.  323, 


Pleura,  diseases  of,  i.  654. 
auscultation  in,  i.  655. 
general  considerations  of,  i.  654. 
inflammatory  effusions  in,  i.  656. 
palpation  in,  i.  655. 
empyema  of,  i.  656. 
gunshot  wounds  of,  i.  737. 
infection  of  penetrating  wounds  of,  i.  633. 
putrid  empyema  of,  i.  657. 
tumors  of,  i.  658. 
actinomycosis,  i.  659. 
echinococcus,  i.  659. 
wounds  of,  nonpenetrating,  i.  630. 
penetrating,  i.  631. 
subcutaneous  emphysema  in,  i.  634. 
symptoms  of,  i.  631. 
Pleural    cavity,    noninfectious    effusioDs   in, 

i.  658. 
Pleuritis,  tuberculous,  i.  657. 
Plexiform  angioma,  i.  235. 
Plexiform  angiosarcoma,  i.  249. 
Plexiform  neuroma,  i.  238. 
of  neck,  i.  567. 
of  scalp,  i.  402. 
of  thigh,  iii.  467. 
Pneumatocele  capitis,  i.  399. 
Pneumogastric  nerve,  wounds  of,  i.  541. 
Pneumonia,  i.  289. 

following  abdominal  operations,  i.  767. 
joint  inflammations  complicating,  iii.  223. 
Pneumothorax,    subphrenic,    i.    628. 
Point  pressure  in  diffuse  purulent  peritonitis, 

i,   713. 
Poisoned  arrow  wounds,  i.  21. 
characters  of,  i.  21. 
symptoms  of,   i.  21. 
Poisoning,  iodoform,  i.  219. 
lead,  i.  474. 
mercurial,  i.  474. 
Poliomyelitis  anterior,  iii.  529. 
Politzer  specula,  i.  506. 
Politzer's  method  of  testing  Eustachian  tube, 

i.  511. 
Polyarticular  rheumatism,  acute,  iii.  410. 
Polycystic  kidney,  ii.  493. 

clinical  importance  of,  ii.  494. 
diagnosis   of,   ii.   494. 
operative  results  of,  ii.  494. 
pathology  of,  ii.  493. 
Polypi  of  bladder,  ii.  601. 
Polypoid  growths  in  esophagus,  i.  620. 
Polyspermatism,  ii.  608. 
Popliteal  aneurism,  iii.  515. 

differential  diagnosis  of,  iii.  518. 
occurrence,  etiology,  and  course  of,  iii.  617 
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Popliteal  aneurism,  symptoms  of,  iii.  517. 
Popliteal  artery,  iii.  516. 
Popliteal  bursa,  iii.  524. 
Popliteal     space,     anatomical     remarks     on 
(Gray),  iii.  515. 
relations    of    structures    contained    in,    iii. 

516. 
suppurative  processes  of,  iii.  526. 
Popliteal  vessels,  injuries  of,  iii.  487. 
Portal  vein,  septic  inflammation  of,  i.  99. 
Position  and  curvature  of  urethra,  ii.  636. 
Post-anesthetic  paralysis,  iii.   152. 
Posterior  dislocation  of  inner  end  of  clavicle, 
iii.  172. 
of  radius   and   ulna,  symptoms  and  diag- 
nosis of,  iii.  290. 
of  knee^  iii.  493. 
of  shoulder,  iii.  206. 
Posterior  portion  of  articular  surface  of  tibia, 

fracture  of,  iii.  547. 
Posterior  rhinoscopy,  i.  465. 
Posterior  thoracic  nerve,  injuries  of,  iii.  155. 

wounds  of,  i.  542. 
Posterior   tibial   nerve,   injuries   of,   iii.   440. 
Posterior  urethra,  extension  of,  infectious  in- 
flammation of,  ii.  729. 
Posterior  urethritis,  ii.  651. 
chronic,  ii.   653. 
duration  of,  ii.  652. 
symptoms  of,  ii.  652. 
Pott's  disease,  iii.  72. 
kyphus  in,  iii.  75. 
lumbar,  iii.  420. 
Pott's  fracture,  iii.  544. 
Precautions    to    be    used    in    catheterism,    ii. 

668. 
Prepatellar  burse,  iii.  520. 

acute  pyogenic  infection  of,  iii.  522. 
tuberculosis  of,  iii.  523. 
Prepatellar  bursitis,  chronic  serous,  iii.  522. 
Prepeptone  in  urine,  ii.  559. 
Presenile  gangrene,  i.  205;   iii.  625. 
differential  diagnosis  of,  iii.  627. 
signs  and  symptoms  of,  iii.  626. 
Previsccral  space,  i.  545. 
Primary  aneurismal  hematoma,  i.  329. 
Primary  focal  hematomyelia,  iii.  46. 
diagnosis  of,  iii.  48. 
prognosis  of,  iii.  48. 
symptoms  of,  iii.  46. 
Primary   meningitis,  i.  432. 
Primary    nephrectomy    in    pyonephrosis,    ii. 

429. 
Primary  sarcoma  of  lynipli  glands  of  nock,  i. 
556, 


Primary  synovial  tuberculosis  of  elbow,  iii. 

308. 
Primary  tuberculosis  of  mastoid  process,  i. 

517. 
Primary   and    secondary   syphilitic   eruptions 
of    mucous    membrane    of    mouth, 
i.   484. 
Principles  of  hemolytic  reactions,  iii.  697. 
Processes  of  popliteal  space,  suppurative,  iii. 

526. 
Proctitis,  ii.  226. 

Productive  or  deforming  type  of  chronic  ar- 
thritis, iii.  231. 
Progressive  purulent  peritonitis  with  putrid 

decomposition  of  exudate,  i.  709. 
Prolapse  of  anus  and  rectum,  ii.  247. 
diagnosin  of,  ii.  248. 
of  brain  through  a  wound,  i.  430. 
of  kidney  through  a  wound,  ii.  398. 
of  rectum,  diagnosis  of,  ii.  248. 
of  spleen   through  an  external  wound,  ii. 

189. 
of  ureter  into  bladder,  ii.  511. 
Proliferating  periorchitis,  ii.  721. 
Properitonoal  hernia.     See  Hernia. 
Prostate,  adcno-flbronia  of,  ii.  621. 
anatomical  remarks  on^  ii.  608. 
biwMl-vessela  of,  ii.  611. 
deformities  of,  ii.  611. 
diseases   of,   ii.    614. 
functions  of,  ii.  611. 
hypertrophy  of,  ii.  621. 
causation  of,  ii.  621. 
changes  in  bladder  as  result  of,  ii.  624. 
complications  of,  ii.  628. 
course  of  disease  in,  ii.  626. 
diagnoHi.s  of,  ii.  628. 
diflicult  urination  in,  ii.  625. 
dribbling  of  urine  in,  ii.  625. 
frequent  urination  in,  ii.  625. 
lengtliening   and   distortion   of   prostatic 

urethra  in,  ii.  622. 
lesions  of,  ii.  621. 
occurrence   of,    ii.   621. 
symptoms  of,  ii.  624. 
vesical  calculus  as  result  of,  ii.  628. 
injuries  of,  ii.  614. 
methods  of  examining,  ii.  612. 
by  combined  rectal   and  urethral  exami- 
nation, ii.  613. 
by  endosoojjy  and  cystoscopy,  ii.  613. 
by  rectal   palpation,  ii.  612. 
by  urethral  examinaticm  with  metal  cath- 
eter, ii.  612. 
position  and   relations  of,  ii.   609, 
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Prostate,  secretion  of,  ii.  612. 
size  of,  ii.  608. 
structure  of,  ii.  610. 
tuberculosis  of,  ii.  618. 
occurrence  of,  ii.  619. 
pathological  lesions  of,  ii.  610. 
prognosis   of,   ii.   620. 
symptoms  and  diagnosis  of,  ii.  619. 
tumors  of,  ii.  629. 
benign,  ii.  629. 
cystic,  ii.  629. 
malignant,  ii.  629. 
carcinoma,  ii.  630. 
diagnosis  of,  ii.  631. 

symptoms  of,  ii.  630. 
sarcoma,  ii.  629. 
variations  in,  according  to  age,  ii.  611. 
Prostatic  calculi,   ii.   620. 

symptoms  and  diagnosis  of,  ii.  620. 
Prostatic  portion  of  urethra,  ii.  635. 
Prostatic  urethra,  lengthening  and  distortion 
of,  in  hypertrophy  of  prostate,  ii. 
622. 
true  cicatricial  contraction  of,  ii.  576. 
Prostatitis,  acute,  ii.  614. 

pathological  lesions  of,  ii.  615. 
symptoms  and  diagnosis  of,  ii.  615. 
chronic,  ii.  617. 

chronic  cicatricial,   result  of  prostatic  sup- 
puration, ii.  617. 
chronic  follicular,  ii.  617. 
parenchymatous,  ii.  617. 
Prostatorrhea,  ii.  618. 
Protopathic  sensibility,  iii.  112. 
Pruritus  ani,  ii.  226. 

symptoms  of,  ii.  226. 
Psammomata,  i.  267. 
Pseudoarthrosis,  iii.  199. 
Pseudoleukemia,  i.   155,  240. 

differential  diagnosis  cf,  i.  243. 
Psoas  abscess,  ii.  290. 

in  tuberculosis  of  spine,  iii.  75. 
Pubo-femoral   ligament,  iii.   378. 
Pulpification  of  kidney,  complete,  ii.  390. 
Pulse  following  abdominal  operations,  i.  765. 

in  diffuse  purulent  peritonitis,  i.  710. 
Punctured  wounds  of  bladder,  ii.  548. 
signs  and  symptoms  of,  ii.  548. 
of   testis,   ii.   728. 
of  ureter,  ii.  503. 
signs  of  infection  in,  i.  11. 
Purulent     arthritis     of     shoulder-joint,     iii. 

221. 
Purulent    inflammation    of    tunica    vaginalis 
testis,  ii.  715. 


Purulent  inflammations  of  joints  of  wrist  and 

hand,  acute,  iii.  372. 
Purulent  pericarditis,  i.  639. 
Pus  in  urine,  ii.  563. 
Pus-producing  bacteria,  varieties  of  diseases 

caused  by,  i.  60. 
Pustular  syphilides,  i.  321. 
Pustule,  malignant,  of  scalp,  i.  396. 
Putrid  cystitis,  urine  of,  ii.  566. 
Putrid  empyema  of  pleura,  i.  657. 
Putrid  intoxication,  i.  87. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
Pyelitis,  ii.  414. 
Pyelonephritis,  ii.  414. 
Pyemia,  i.  88;  iii.  557. 
cryptogenic,  i.  117. 
of  wounds,  i.  114. 
clinical  course  of,  i.  115. 
differential  diagnosis  of,  i.  118. 
methods  of  infection  of,  i.  114. 
symptoms  of,  i.  116. 
varieties  of,  i.   114. 
urethral,  ii.  666. 
Pyloric  spasm,  ii.  36. 
Pyloric  stenosis,  ii.  29. 
anatomical  notes  in,  ii.  33. 
anomalies  of  secretion  and  other  changes  in 

stomach  contents  in,  ii.  31. 
associated  lesions  of,  ii.  29. 
bubbling  sounds  and  sensations  in,  ii.  33. 
causes  of,  ii.  29. 

disturbances  of  general  health  in,  ii.  35. 
nausea  and  vomiting  in,  ii.  31. 
succussion  sounds  in.  ii.  35. 
symptoms  and  signs  of,  with  dilated  stom 
ach,  ii.   31. 
Pylorus,  acute  obstruction  of,  ii.  37. 
cancers  of,  with  obstruction,  ii.  66. 
congenital  stenosis  of,  ii.  38. 
Pyogenic  bacteria,  pathological  character  of. 

i.  67. 
Pyogenic  germs,  found  in  suppurative  lesions 
of  kidney,  varieties  of,  ii.  414. 
occurrence  of,  in  female  urethra,  i.  71. 
in  male  urethra,  i.  70. 
in  various  tissues,  i.  68. 
upon  mucous  membranes,  i.  69. 
upon  skin,  i.  68. 
Pyogenic  infection   of  aneurismal  sac,  i.  331 
of  congenitally  misplaced  kidney,  ii.  372. 
of  joints,  course  of  disease  in,  i.   175. 
of  kidney,  subacute  cases  of,  ii.  420. 
of  lymph  nodes  of  axilla,  iii.  212. 
of  penis,  acute,  ii.  685. 
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Pyogenic  infection  of  prepatellar  bursae,  acute, 

iii.  522. 
Pyogenic    infections     in     punctured    wounds, 
diagnosis  of,  i.  11. 

leucocyte   count  in,   practical   value  of,    i. 
113. 

of  kidney,  clinical  manifestations,  course, 
diagnosis  of,  ii.  417. 
hematogenous,  ii.  417. 
other  than  acute  and  subacute  hematog- 
enous,   clinical    characters    of,    ii. 
423. 

of  muscles,  iii.  240. 

sources  of  bacteria  in,  i.  71. 

varying  severity  of,  i.  66. 
Pyogenic  organisms,  local  effects  of,  i.  73. 

toxic  and  other  effects  of,  i.  72. 
Pyonephrosis,   ii.  424. 

case  of,  ii.  430,  433. 

condition  of  cavities  in,  ii.  425. 

constitutional   symptoms  of,   ii.  431. 

differential  diagnosis  of,  ii.  432. 

etiology  of,  ii.  428. 

mode  of  infection  in,  ii.  429. 

pain  attending,  ii.  431. 

pathological  details  of,  ii.  425. 

pelvis  and  calices  in,  ii.  425. 

perinephritis  in,  ii.  425. 

primary  nephrectomy  in,  ii.  429. 

pyuria  of,  ii.  430. 

size  of,  ii.  425. 

statistics  of,  ii.  428. 

symptoms  and  diagnosis  of,  ii.  430. 

tenderness  in,  ii.   431. 

tumor  in,  ii.  431. 

ureter  in,  ii.  426. 

urine  in,  ii.  429,  432. 
Pyonephrotic  kidney,  arterial  supply  of,   ii. 

428. 
Pyonephrotic  sac,  contents  of,  ii.  425. 
Pyopneumothorax,  subphrenic,  i.  628. 
Pyorrhea  alveolaris,  chronic,  i.  473. 
Pyuria,  ii,  563. 

in  primary  renal  tuberculosis,  it.  440. 

in  stone  in  bladder,  ii.  588. 

in  stricture  of  urethra,  ii.  663. 

in  tuberculosis  of  bladder,  ii.  696. 

of  pyonephrosis,  ii.  430. 

Quadriceps  extensor  tendon,  rupture  of,  iii. 
491. 

Rabiec.  i.  126. 
animals  affected  with,  i.  126. 
definition  of,  i.  126. 


Rabies,  detection  of  negri  bodies  in,  iii.  664. 
differential   diagnosis  of,  i.   134. 
distribution  of,  i.  126. 
in  dogs,  clinical  diagnosis  of,  i.  131. 
paralytic  type  of,  i.  132. 
symptoms  of  furious  type  of,  i.  131. 
in  man,  i.  126. 

paralytic  stage  of,  i.  133. 
paralytic  type  of,  i.  134. 
premonitory  symptoms  of,  i.   132. 
stage  of  excitement  of,  i.   133. 
incubation  of,  i.  127. 
nature  and  distribution  of  contagion  of,  i. 

127. 
pathology  of,  i.  128. 
postmortem  diagnosis  of,  i.  128. 
synonyms  of,  i.  126. 
Rachitic  deformity  of  femur,  iii.  464. 
Rachitic  scoliosis,  iii.  78. 
Rachitis,  i.  193,  273. 

Radiocarpal  joint,  dislocations  of,  iii.  346. 
Radiographs,  time  of  exposure  of,  1.  351. 
Radius,  dislocations  of,  iii.  299. 
by  elongation,  iii.  300. 
forward,   iii.   300. 
outward,  iii.  299. 
fractures  of  head  of,  iii.  270. 
of  lower  end  of,  iii.  270. 

rare,  iii.  286. 
of  neck  of,  iii.  272. 
of  shaft  of,  iii.  280. 
of  upper  ends  of,  iii.  267. 
lower  epiphysis  of,  iii.  326. 
subluxation  of,  in  little  children,  iii.  300. 
tuberculous  osteomyelitis  of  shafts  of,   iii. 

323. 
tumors  of,  iii.  324. 
Ranula,  i.  265. 
Raynaud's  disease,  L  215. 
Reaction  of  degeneration,  iii.  110. 

of  urine,  ii.  555. 
Reagents    required    for    Noguchi    method    for 
serum  diagnosis  of  syphilis,  iii.  701. 
Recent  improvements  in  X-ray  apparatus  and 

technic,  iii.  668. 
Rectal    palpation    in    diseases    of    abdomen, 
ii.  11. 
in  examination  of  prostate,  ii.  612. 
Recti,  suppuration  behind,  i.  697. 
Recti   muscles,  diastasis  of,  ii.   298. 
Rectum,  acute  and  chronic  inflammation  of, 
ii.  226. 
atresia  of,  ii.  220. 
blood  supply  of,  ii.  215. 
chancroid  of,  ii.  228. 
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Rectum,  congenital  abnormalities  and  defects 
of,  ii.  219. 
diffuse    polypoid    hypertrophy    of    mucous 

membrane  of«  ii.  252. 
foreign  bodies  in,  ii.  221. 
furuncles  of,  ii.  22G. 
general  remarks  on,  ii.  212. 
gonorrhea  of,  ii.  227. 
gunshot  wounds  of,  ii.  224. 

s^'mptoms  of,  ii.  224. 
Houston*s  folds  or  valves  of,  ii.  215. 
infection  in  wounds  of,  ii.  225. 
inflammatory   stricture  of,  due   to   chronic 
inflammatory    lesions    of     mucous 
membrane  of  bowel,  ii.  240. 
symptoms  and  diagnosis  of,  ii.  241. 
injuries  of,  ii.  223. 
methods  of  examining,  ii.  217. 

by  inspection,  ii.  217. 
nerve  supply  of,  ii.  21C. 
pelvic  portion  of,  ii.  212. 
prolapse  of,  ii.  247. 

diagnosis  of,  ii.  248. 
proper,  tumors  of,  ii.  251. 
reflex  mechanisms  controlling,  iii.  15. 
relations  of,  to  peritoneum,  ii.  213. 
stricture  of,  214. 
structure  of,  ii.  214. 

suppuration  of  tissues  surrounding,  ii.  232. 
syphilis  of,  tertiary,  ii.  229. 
syphilitic  lesions  of,  ii.  229. 
tuberculosis  of,  ii.  230. 
tuberculous  ulceration  of,  i.  152. 
tumors  of,  ii.  249. 
cancer,  ii.  253. 

causation  of,  ii.  254. 
diagnosis  of,  ii.  25G. 
local  signs  of,  ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
cylinder-celled     carcinoma,     ('lassifieation 

of,  ii.  253. 
epithelial,  ii.  251. 
villous  tumor  of,  ii.  252. 
Rectum    and    surrounding  structures,   inflam- 
mations of,  ii.  225. 
Recurrent  dislocation  of  hip,  iii.  392. 
Recurrent  epididymitis,  ii.  731. 
Red  cells,  estimation  of  (Evving),  i.  52. 
Redness  in  acute  abscess,  i.  80. 
in  acute  osteomyelitis,  i.  180. 
in  tuberculous  osteomyelitis,  i.  189. 
Reducible  hernia,  ii.  265. 

objective  symptoms  of,  ii.  206. 
Reflex,  Babinski's,  iii.  15. 
Reflex  action,  disturbances  of,  iii.  14. 


Reflex    mechanisms    contn^ling   bladder  and 

rectum,  iii.  15. 
Reflexes  in  spinal-cord  injuries,  iii.  24. 
in  traumatic  hysteria,  iii.  (M, 
in  traumatic  neurasthenia,  iii.  55. 
in  unclassified  forms  of  traumatic  neuroses, 

iii.  70. 
location  of,  iii.  32. 
skin,  iii.  15. 
tendon,  iii.   14. 
Refracting  stereoscope,  i.  366. 
Regional  cyanosis,  i.  214. 
Regional  diagnosis  of  brain  lesions,  iii.  687. 
Regional  ischemia,  i.  214. 
Regional  rubor,  i.  215. 
Relapsing   epididymitis,   ii.   731. 
Relation  of  parathyroid  glands  to  convulsive 

conditions,  iii.  667. 
Relations  between  spines  of  vertebrae  and  seg- 
ments of  cord,  iii.  4. 
of  structures  contained  in   popliteal  space, 
iii.  516. 
Renal  artery,  aneurisms  of,  ii.  497. 
bruit  in,  ii.  498. 
diagnosis  of,  ii.  498. 
general  symptoms  of,  iL  498. 
hematuria  in,  ii.  498. 
pain  in,  ii.  498. 
pulsation  in,  ii.  498. 

signs  and   symptoms  of,   separately  con- 
sidered, ii.  498. 
tumor  formation  in,  ii.  498. 
urine  in,  ii.  498. 
Renal   buds,  end-to-end  or  "  tandem "  fusion 

of,  ii.   375. 
Renal    calculi,    chemical    composition    of,    iL 

464. 
Renal  calculus,  symptoms  of.  ii.  467. 
Renal  colic,  ii.  468. 

Renal    hematuria,    conditions    attended    by, 
ii.  512. 
diagnosis  of,  ii.  513. 
due  to  tumors  of  kidney,  clinical  characters 

of,  ii.  488. 
from   malignant  tumors  of  kidney,  subjec- 
tive symptoms  of,  ii.  487. 
from  prolonged  muscular  eff'ort,  ii.  512. 
Renal    hemorrhage    in   malignant   tumors  of 

kidney,  ii.  487. 
Renal  pelvis,  primary  tumors  of,  ii.  484. 
Renal   tuberculosis,    bilateral   and   unilateral, 
ii.  436. 
cases    of    in    which    diagnosis    is    probable 
merely,   ii.    449. 
in  which  presence  is  certain,  ii.  448. 
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Renal   tuberculosiB,  eases  of,  with  other  foci 
in  genito-urinary  tract,  ii.  451. 
diagnosis  of,  ii.  447. 
general  observations  in,  ii.  451. 
other  kidney  in,  ii.  448. 
primary,   albumin,   urea,   chlorids,  etc.,   in, 
ii.  440. 
anemia  in,  ii.  447. 
bacteriology  of,  ii.  441. 
animal  inoculation  in,  ii.  443. 
culture  methods  in,  ii.  443,  444. 
differential  staining  in,  ii.  442. 
bad  results  of  local  treatment  in,  ii.  430. 
blood  in,  ii.  441. 
cases  of,  ii.  451. 
casts  in  urine  in,  ii.  441. 
changes  in  urine  in,  ii.  440. 
digestive  disturbances  in,  ii.  447. 
disturbance  of  urination  in,  ii.  430. 
formation  of  palpable  tumor  in,  ii.  447. 
influence  of,  on  general  health,  ii.  447. 
methods    of   finding    tubercle    bacilli    in, 

a  442. 
pyuria  in,  ii.   440. 
subjective  symptoms  referable  to  kidney 

region  in,  ii.  446. 
symptoms  and  diagnosis  of,  ii.  438. 
with    degenerative   changes   in   tuberculous 
deposits,  these  abscesses  communi- 
cating with  renal  pelvis,  ii.  445. 
Renal   vein,  thrombosis  of,  in  malignant  tu- 
mors of  kidney,  ii.  401. 
Renal  veins,  ii.  313. 

Respiration,  movements  accompanying,  ii.  22. 
Respiratory  mobility,  ii.  22. 
Rteum6  of  Sondem's  plan  for  examination  of 
urine  in  which  tubercle  bacilli  may 
be  present,  ii.  445. 
ReUined  testis,  ii.  200,  706. 
Retention  cysts,  i.  263. 
Retention  of  jnilk,  i.  676. 
Retention  of  urine   following  abdominal  op- 
erations, i.  764. 
Retromammary  abscess,  i.  675. 
Retroperitoneal    tissues,    tumors    of,    benign, 

ii  115. 
Retropharyngeal  abscess,  i.  404,  550. 
in  tuberculosis  oi  spine,  iii.  75. 
signs  and  symptoms  of^  i.  550. 
Retropharyngeal  space,  abscesses  of,  i.  551. 
Retrovisceral  space,  i.  545. 
Rhabdomyoma,  i.  240. 
Rheumatic  fever,  acute,  iii.  073. 
Rheumatism,  acute  articular,  i.  182;  iii.  224. 
gonorrheal,  i.  173. 


Rhinitis,  atrophic,  i.  467. 

hypertrophic,  i.  4187. 
Rhinoscopy,  anterior,  i.  465. 

posterior,  i.  465. 
Ribs,   acute  osteomyelitis  of,  i.  650. 
cervical,  symptoms  of,  i.  531. 
congenital  deformities  of,  i.  622. 
dislocations  of,  i.  647. 

from   cartilages,  i.  647. 
enehondromata  of,  i.  653. 
separation  from  one  another  of  cartilages 
of,  i.  648. 
Ribs  and  cartilages,  fractures  of,  i.  645. 

diagnosis  of,  i.  646. 
Ricochet,  deforming   effect   of,   upon   bullets, 
i.  25. 
effects  of,  i.  31. 
Riggs*s  disease,  i.  473. 
Rigidity  of  spine,  iii.  73. 

Riune's  test  for  bony  conduction  of  ear,  i.  509. 
Riva  Rocci  apparatus,  i.  50. 
Rodent  ulcer,  i.  257;  iii.  654. 
Rosenbach's  erysipeloid,  iii.  365. 
Rotary  displacement,  i.  293. 
Rubor,  regional,  i.  215. 
Rupia,  i.  322. 

Rupture  of  abdominal  muscles,  i.  693. 
of  alimentary  tract,  i.  740. 
of  bladder,  ii.  543. 
character    and    situations   of    lesions   in, 

ii.  544. 
differential  diagnosis  of,  ii.  546. 
extraperitoneal,  ii.  544. 
fracture   of  pelvis  with,  ii.  543. 
predisposing  causes  of,  ii.  544. 
s^inptoms  of,  ii.  545. 
treatment  of,  ii.  547. 
of  corpora  cavernosa,  ii.  681. 

symptoms  of,  ii.  681. 
of  esophagus,  i.  605. 
of  gut,  i.  744. 
of  intestine,  i.  740. 
of  large  intestine,  i.  748. 
of  left  common  iliac  vein,  iii.  123. 
of  ligamentum  patellae,  iii.  401. 
of  mesentery,  i.  744. 
of  muscles,  signs  of,  i.  4. 
of  plantar  fascia,  iii.  591. 
of    polycystic    kidney,    notes    on    case    of, 

iii.  001. 
of  cjuadricops  extensor  tendon,  iii.  491. 
of  sph'cn,  subcutaneous,  diagnosis  of,  ii.  187. 
of  stomach,  i.  740. 
of  tendons   of  foot,  iii.  590. 
of  forearm,  iii.  321. 
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Rupture  of  urethra,  iii.  124. 
Ruptures  of  brachialis  anticus,  iii.  235. 
of  coraco-brachialis,  iii.  235. 
of  muscles  of  upper  arm  by  muscular  ac- 
tion, iii.  234. 
of  triceps,  iii.  235. 
Sacculated  stomach,  ii.  36. 
Sacrococcygeal  region,  congenital  tumors  of, 
iii.  103. 
dermoid  cysts,  iii.  103. 
lipomata,  iii.  103. 
Sacro-coxitis,    iii.    129. 
Sacro-iliac  disease,  iii.  120. 

differential  diagnosis  of,  iii.   130. 
Sacro-iliac  joint,  tuberculosis  of,  iii.  129. 
Sacrum,  isolated  fractures  of,  iii.  121. 
Salivary   calculus   in   Wharton's  duct,   diag- 
nosis of,  i.  520. 
Salivary  ducts,  cystic  dilatation  of,  i.  523. 
foreign  bodies  in,  i.  519. 

diagnosis  of,  i.  519. 
formation  of  calculi  in,  i.  519. 
Salivary  fistula,  i.  518. 
Salivary  glands,  cysts  of,  i.  524. 
inflammations  of,  i.  520. 
syphilis  of,   i.   523. 
tuberculosis  of.  i.  523. 
tuberculous  inflammation   of,  i.  523. 
tumors  of,  i.  524. 
adenoma,  i.  527. 
angioma,  i.  524. 
carcinoma,  i.  527. 

soft  cellular  form  of,  i.  528. 
fibroma,  i.  524. 
fibro-sarcoma,  i.  524. 
lipoma,  i.  524. 
lymphangioma,  i.  524. 
mixed,  i.  524. 

diagnosis  of,  i.  520. 
sarcoma,  i.  524. 
scirrhus,  i.  527. 
spindle-celled  sarcoma,  i.  524. 
Sapremia,  i.  87. 

combinations  of,  with  septic,  saprophytic, 

and  pyogenic  infection,  i.  92. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
Sarcoma,  i.  244. 

differential    diagnosis    between    carcinoma 

and,  i.  251. 
from   dura,   i.   415. 
general  charactera  of,  i.  251. 
large  round-colled,  i.  247. 
of  abdominal  wall,  i.  699. 
of  bladder,  symptoms  of,  ii.  601,  607. 


Sarcoma  of  brain,  i.  437. 
of  breast,  i.  683. 
of  face,  i.  454. 
of  femur,  iii.  470. 

periosteal,   signs   and   symptoms  of,  iii. 
471. 

prognosis  of,   iii.  472. 
of  foot,  iii.  642. 
of  hand  and  fingers,  iii.  374. 
of  humerus,  iii.  246. 

diagnosis  of,  iii.  247. 
of  jaws,  i.  477,  479. 
of  kidney,  ii.  478. 
of  lower  part  of  pharynx,  i.  500. 
of  lung,  i.  664. 

of  lymph  glands  of  neck,  primary,  i.  566. 
of  muscles  of  thigh,  iii.  466. 
of  neck,  i.  568. 
of  pelvis,  iii.   138. 
of  penis,  ii.  689. 

diagnosis  of,  ii.  690. 
of  prostate,  ii.  629. 
of  salivary  glands,  i.  524. 
of  scalp,  i.  404. 

of  scapula,  symptoms  of,  iii.  218 
of  skull,  i.  415. 
of  soft  parts  of  leg,  iii.  575. 
of  spermatic  cord  and  coverings  of  testis, 

ii.  722. 
of  spinal  vertebrse,  iii.  85. 
of  stomach,  ii.  69. 
of  testis,  ii.  741. 

prognosis  of,  ii.  741. 
of  thoracic  wall,  i.  653. 
of  thymus  gland,  i.  580. 
of  thyroid  gland,  i.  578. 
of  tibia,  iii.  577. 
of  tongue,  i.  487. 
of  ureter,  ii.   511. 
pigmented,  i.  250. 
small  round-celled,  i.  246. 
spindle-celled  (Tillmanns),  i.  248. 

of  salivary  glands,  i.  524. 
Saturday  night  paralysis,  iii.  107,  158. 
Scalp,     anatomical     observations     in     open 
wounds  of,  i.  389. 

in  subcutaneous  wounds  of,  i.  386. 
aneurisms  of,  i.  399. 
anthrax  of,  i.  306. 
arterial   supply  of,  i.  389. 
bird-shot  wounds  of,  i.  391. 
carbunele  of.   i.  397. 
chancre  of,  i.   398. 
contused  wounds  of,  i.  390. 
diseases  of,   i.  394. 


INDEX    OF   SriUECTJ* 


7s:i 


Scalp,  eczema  of.  L  396. 
edematous  tumors  of.  in  new-born,  i.  S87. 
emphysema  of.  i.  398. 
erysipelas  of.  i.  394. 
furuncles  of,   i.   396. 
gumma ta  of,  i.  398. 
gunshot  wounds  of,  i.  391. 
hairy,  subcutaneous  abscesses  of,  i.  395. 
inciseil  wounds  of,  i.  39i). 
lacerated  wounds  of,  i.  390. 
lupus  of,   i.  398. 
malignant  pustule  of,  i.  396. 
open  wounds  of,  i.  389. 
punctured  wounds  of,  i.  391. 
secondary  macules  on,  i.  398. 
subcutaneous  wounds  of,  i.  386. 

signs  of  contusion,  i.  386. 
syphilitic  lesions  of,  i.  398. 
tul)erculous  ulcers  of,  i.  398. 
tumors  of,  i.  400. 

angioma  simplex,  i.  402. 

angioma  ta.     See  Cirsoid  Aneurism. 

atheromatous  cyst,  i.  400. 

blood  cysts,  i.  403. 

carcinoma,  i.  402. 

dermoid  cyst,  i.  400. 

enchondroma,  i.  404. 

endotheliomata,  i.  404. 

fibroma,  i.  402. 

keloid,  i.  402. 

lipoma,  i.  403. 

neuro-fibromata,  i.  402. 

nevus  vasculosus,   i.  402. 

osteoma,  i.  404. 

papillomata.  i.  400. 

plexiform  neuroma,  i.  402. 

sarcoma,  i.  404.  ' 

sebaceous  cyst,  i.  400. 

uleeratinj;  epithelioma  of,  L  39H. 
veins  of,  i.  389. 
warts  of.  i.  40^1. 
Scaphoid,  dislocation  of.  iiL  ^% 

fractures  of.  iii.  5^.5. 
Papula,  acromion  pron-M  of.  iii.  %^. 
acute  purulent  tm^tmytrViXU  o1,  in,  21%, 
congenital  eleratioa  of,  tii.  14^1. 
ili^eajies  of.  iii.  218. 
fractures  of.   iii.    172L 

of  body  of.  iii.  173. 

of  neek  of.  iii,  174. 

of  spine  of.  iii.  173. 

of  upper  aji4Bl«^  r^.  \\i,  \Z%, 
malignant  tmBr^r*  'A.  .V.    tlH 

aarcoma.  ynjtarjt^  *4   ,...  Jrj*, 


Si^pula.  tulteixniU^Hi^  t*f,  iii.  tflH, 

tumors  of«  iii.  ^18. 
Si'hUgiutweitV  oy»^UHHi|H«,   ii.  Hihl, 
Sciatic  amniriama  of  UutttH^k^  iii.  134. 
Sciatic  nervt\  injurit^  of»  iii.  451T. 
Sciatica,  iii.  456. 

differential  diagiioaia  of.  Iii.  457« 

symptoms  of,  iii.  456. 
Scirrhous  cartMnonm  of  hnmati  I.  rtHd, 
Scirrhus,  of  aalivary  gliinds.  i.  5)17. 
Scirrhus  can^inoiim.  i.  261. 
Sclerosing  form  of  syphilin  of  to«tl«,  11,  Till 
Sclerosing  o«ttH>myeliti«,  i.   IH6. 
Sclerosing  |»erim*phrltiN,  il.  457. 
Sclerosis  of  tongue.  syphilKlo.  1.   IN6. 
Scoliosis,  iii.  78. 

habitual,  iii.  79. 

rachitic,  iii.  78. 

static,  iii.  79. 

symptoniN  nnd  dingnosU  of,  111.  MO. 
Scrotal  hypoMpudinN,  ii.  641. 
Scrotum,    acute    Inltuninmloiy    proi*i(«Hi«H    of. 
11.  711. 

anatomy  of,  11.  702. 

COIltUMioilN   of,    il.    710, 
diseuseN  of,  11.  710. 
eczema  mil  rgl  fill  I  urn  of,  II.  710. 
edema  of,  11.  712. 
elephaiitiiiNiN  of,   II.   712. 
eryMi|>eluM  of,  ii.  712. 
giinNhot  wiiundN  of,  II.  7lo. 
injiirles  of,  II.  710. 
o)M'n  woiinds  of,  II.  710. 
skin  of,  il.  liYl, 
tiimom  of,  II.  712, 
arigiomM,  II.  7 1 'I. 

V%%U'¥f,   II,   1V,\, 

pnigiMmlH  of,   II    7H. 
vy^U,  II,  71'/. 
d^'rmoH,   it     7f'/ 
w^'\mvMt%\%,  M    7 IX. 
H^ffirty,  \.  Hi. 

H4^m*'*^ni9  4'ymtm  of  Im**'.  I    4/>6 
*H    M'Mlp.    )     iiMi 
t^  m'ftfititti.  II    71'/ 

H*^0ffti\it9y   ttftMUfiMttmi    U^tttmhrtfttt,    I     *4'/^'* 

(»«^//f>/U^7  ***<«#^*  '/f  t**'*yt-*    ttt    M^ 
hU^^S    'ft.    f     '^*^' 
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Secondary  syphilis,  typical,  characteristic  di- 
agnostic signs  of,  i.  318. 
Secondary  tubercular  infections,  i.  151. 
Secondary    tuberculous    invasion    of    muscle, 

iii.  241. 
Secretion  of  prostate,  ii.  612. 
of  seminal  vesicles,  ii.  094. 
Segregators,   methods   of  obtaining  separate 

urines  by,  ii.  340. 
Semen,  microscopic  examination  of,  ii.  090. 
pathological  changes  in,  ii.  697. 
variations  in  color  of,  ii.  698. 
Semilunar  bone,  dislocation  of,  iii.  344. 
Semilunar  cartilages,  dislocation  and  fracture 

of,  iii.  482. 
Seminal  vesicles  and   semen,  anatomical  re- 
marks on,  ii.  694. 
gonorrheal  inflammation  of,  ii.  700. 

chronic,  ii.  701. 
inflammation  of,  ii.  700. 
injuries  of,  ii.  695. 

method  of  obtaining  contents  of,  ii.  695. 
secretion  of,  ii.  694. 

simple  catarrhal  inflammation  of,  ii.  700. 
tuberculosis  of,  ii.  701. 
Seminal  vesiculitis,  ii.  700. 
Sensation,  disturbances  of,  iii.  16. 
Sense  of  smell,  i.  420. 

of  taste,  i.  420. 
Sensibility,  deep,  iii.  112. 
epicritic,  iii.   112. 
protopathic,  iii.  112. 
to  light  touch,  iii.  113. 
Sensory    disturbances    in    organic    disease    of 

brain,  iii.   687. 
Sensory  field  in  brain,  i.  419. 
Sensory     nerves     in     hand,    distribution    of, 
iii.  161. 
peripheral  distribution  of,  iii.  10. 
Sensory  symptoms  in  injuries  of  the  nerves, 
iii.  111. 
in  spinal-cord  injuries,  iii.  23. 
in  unclassified  forms  of  traumatic  neuroses, 

iii.  70. 
of  injuries  of  median  nerve,  iii.  160. 

to  ulnar  nerve,  iii.  163. 
of  traumatic  neurasthenia,  iii.  53. 
Separation   of  apophysis,  i.  275. 

of    cartilages    of    ribs    from    one    another, 

i.  648. 
of  epiphyses,  i.  276. 
of  epiphysis,  i.  181. 

of   femur,   iii.   397,   447. 
of  tibia,  iii.  543. 
of  lower  epiphysis  of  humerus,  iii.  265. 


Si?paration  of  splinter,  i.  275. 

of   symphysis   pubis   and   sacro-iliac  join 

iii.  119. 
of  tubercle  of  tibia,  iii.  535. 
of  upper  epiphysis  of  humerus,  iii.  183. 
of  tibia,  iii.  536. 
Sepsis,  urethral,  ii.  666. 

symptoms  of,  ii.  669. 
Septic  cellulitis,  i.  77. 
Septic  diseases,  blood  cultures  in,  i.  89. 
method  of  procedure  in  making  of,  i.  90. 
typical  characters  of,  i.  88. 
Septic  infarction  of  spleen,  ii.  190. 
Septic  infection,  local  signs  of,  i.  93. 
special  groups  of  symptoms  of,  i.  101. 
in  alimentary  canal,  1.  101. 
in  heart,  i.  102. 
in  kidney,  i.   102. 
in  liver,  i.  102. 
in  lungs,  i.  102. 
in  nervous  system,  i.  102. 
in  skin,  i.  102. 
in  spleen,  i.  102. 
Septic  inflammation  of  portal  vein,  i.  99. 
Septic  intoxication,  i.  88,  90. 
as    result    of    errors    in    aseptic    techni 

i.  91. 
constitutional  symptoms  of,  i.  91. 
Septic  processes,  blood  in,  i.  103. 
Septic  throml)ophIebitis  of  mesenteric  vein 

i.  99. 
Septicemia,  i.  88,  287. 

produced  by  Bacillus  a^rogenes  capsuUtu 

i.  96. 
true,  signs  and  s^-mptoms  of,  i.  95. 
Septicopyemia,  i.  89. 
case  of,  i.  98. 

from  appendicitis,  i.  99. 
Sequelae  of  stricture  of  urethra,  ii.  666. 
Sequestration  dermoids,  i.  266. 
Serous  prepatellar  bursitis,  chronic,  iii.  522. 
Serous  synovitis,  chronic,  iii.  228. 

of  elbow,  noninfectious,  iii.  303. 
Serum   albumin  in  urine,  ii.   668. 

quantitative  determination  of,  ii.  669. 
Serum  diagnosis  of  syphilis,  iii.  696. 
Noguchi  method  for,  iii.   700. 
reagents  required  for,  iii.  701. 
test  in,  iii.  170. 
simplified  for  clinical   laboratory.  Hi 
703. 
Shaft  of  femur,  fractures  of,  iii.  440. 
displacements  in,  iii.  441. 
signs  and  symptoms  of,  iii.  442. 
of  fibula,  fractures  of,  iii.  648. 
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Shaft  of  humeniA,  fractures  of,  iii.   190. 
ooniplieations  of,  iii.  191. 
failure  of  union  in,  iii.  192. 
causes  of,  iii.  192. 
diagnosis  of,  iii.   198. 
tuberculosis  of,  iii.  244. 
of  radius,  fracture  of,  iii.  280. 

tuberculous  osteomyelitis  of,  iii.  323. 
of  tibia,  fractures  of,  iii.  53tt. 

signs  and  symptoms  of,  iii.  537. 
tuberculosis  of,  iii.  509. 
of  ulna,  fracture  of,  iii.  279. 
Shock,  i.  57. 

after  contusions  of  abdomen,  i.  092. 
cerebral,  i.  424. 
conditions  modifying,  i.  57. 
delayed,  i.  58. 

following  abilominal  operations,  i.  702. 
hemorrhage  and,  i.  58. 
local,  i.  59. 

signs  and  symptoms  of,  i.  57. 
Shortening  in  hip-joint  disease,  iii.  415. 
of  limb  in  fractures  of  neck  of  femur,  iii. 
401. 
Shotgun,  effects  of,  at  short  range,  i.  43. 

wounds  produced  by,  i.  43. 
Shoulder,  dislocations  of,  iii.  199. 
habitual,  iii.  208. 

intracoracoid   or  subclavicular,   iii.   205. 
old  unreduced,  iii.  209. 
pathology  of,  iii.  201. 
posterior,  iii.  200. 
subglenoid,  iii.  205. 
s^-mptoms  and  diagnosis  of,  iii.  202. 
open   wounds  of,  from  blunt  violence,   iii. 

145. 
tumors  of^  iii.  215. 
Shoulder    and    shoulder    region,    injuries    of. 
iii.  143. 
prognosis  of,  iii.  150. 
Shoulder-joint,  contusions  and  pprains  of,  iii. 
175. 
diseases  of  bursas  in  vicinity  of,  iii.  210. 
dislocations  of,  congenital,  iii.  142. 
paralytic,  iii.  142. 
produced  during  delivery,  iii.   142. 
gunshot  wounds  of,  iii.   170. 
inflammations  of,  iii.  220. 
due  to  infections,  iii.  221. 
gonorrheal,  iii.  222. 
syphilitic,  iii.  220. 
typhoid,  iii.  223. 
injuries  of,  iii.  175. 
open  wounds  of,  iii.  170. 
purulent  arthritis  of,  iii.  221. 
51 


Shoulder-joint,  tuberculosis  of,  iii.  224. 
Shoulder    region,    congenital    defects   of,   iii. 

140. 
Shrapneirs  membrane,  i.  507. 

perforations  of,  i.  514. 
Siegel's  pneumatic  otoscope,  i.  508. 
Simple  hyperemia,  i.  570. 
Simple  lymphangioma  of  tongue,  i.  487. 
Simplified  method  of  Noguchi  test  for  serum 
diagnosis   of  syphilis   for   clinical 
laboratory,  iii.  703. 
Simultaneous    dislocation    of   both    hips,    iii. 

391. 
Sinuses  of  brain,  injuries  of,  i.  420. 
Skin,  effects  of  black  powder  upon,  i.  34. 
fired  at  short  range,  i.  33. 
of  discharge  of  pistols  U]>on,  loaded  with 

smokeless  powder,  i.  34. 
of  smokeless  powder  upon,  i.  35. 
fired  at  short  range,  i.  33. 
gummata  of,  i.  324. 
in  exophthalmic  goiter,  iii.  081. 
in  status  lyniphaticus,  iii.  705. 
of  axilla,  iii.  212. 
of  hand,  tuberculosis  of,  iii.  300. 
of  scrotum,  ii.  702. 
septic  infections  of,  i.  102. 
tuberculosis  of,  i.  150. 
Skin  cancer,  i.  257. 
Skin  reflexes,  iii.  15. 

Skin  and  subcutaneous  tissues  in  vicinity  of 
elbow,  injuries  and  diseases  of,  iii. 
310. 
Skull,  aneurism  of  arteries  of,  i.  415. 
atrophy  of,  i.  414. 
circumscribed  fractures  of.  i.  405. 
depressed  fractures  of,   i.  400. 
diagnosis  of  injuries  of,  i.  405. 
diseases  of,  i.  412. 
fissures  of,  i.  405. 

generalized  brain  injury  with  fissured  frac- 
tures of,  i.  409. 
symptoms  of,  i.  4U). 
gunshot   fractures  of,   i.   408. 
hemorrhage  from  middle  meningeal  artery 
in    circumscribed    fractures    of,    i. 
408. 
hypertrophy  of,  i.  414. 
imperfect  ossification  of,  i.  414. 
injuries  of,  diagnosis  uf,  i.  405. 

of  cranial  nerves  within,  i.  427. 
necrosis  of,   i.  414. 
sarcoma   <if,   i.   415. 
tubercular  inflammation  of.  i.  412. 
Sleeping  paralysis,  iii.  157. 
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Sloughing  or  gangrenous  ulcers,  iii.  554. 
Small  intestine,  bullet  wound  of,  i.  745. 
Smokeless  powder,  characters  of,  i.  34. 
effects  of,  i.  41. 

upon  linen,  gross,  i.  37. 

microscopic,  i.  39. 
upon  skin,  i.  36. 
fired  at  short  range,  i.  33. 
in    disctharge    of    pistols    loaded    with, 
i.  34. 
Snake  bites,  i.  13. 
mortality  in,  i.  20. 
of    cobra,    symptoms    of    poisoning    by,    i. 

19. 
of  colubrine  snakes,  i.  13. 
of  rattlesnake,  symptoms  of,  i.   18. 
of  viperide,  i.  16. 
treatment  of,  i.  20. 
Snake  venom,  i.   17. 
actions  of,  i.  17. 
characters  of,  i.   17. 
chemistry  of,  i.   17. 
poisonous  principles  of,  i.  17. 
blood-clotting,  i.  18. 
hardening  of  blood  cells,  i.   19. 
hemorrhagic,  i.   18. 
loss     of    bactericidal     power     of    blood, 

i.  19. 
neurotoxin,  i.  18. 
solution  of  blood  cells,  i.  19 
of  tissue  cells,  i.  19. 
Snakes,  bush  master,  i.  16. 
cobra,  i.  14. 
African,  i.  16. 
Indian,  i.   16. 
crotalus,  i.  15. 

varieties  of,  i.  15. 
fer  de  lance,  i.  16. 
Krait,  i.   14. 
land,  i.  14. 
moccasin,  i.  16. 
pit  vipers,  i.  15. 
sea,  i.  14. 
vipers,  i.  15. 

habitat  of,  i.  16. 
varieties  of,  i.  16. 
Snakes'  teeth,  arrangement  of,  i.  13. 
Snapping  finger,  iii.  371. 
Soft  fibroma  of  face,  i.  453. 
Soft-nosed  bullets,  effects  of,  i.  32. 

diagnosis  of.  i.  33.* 

Soft  parts  of  foot,  tuberculosis  of,  iii.  614. 

of  foot  and   ankle,  diseasey*  of,  iii.  010. 

of  forearm,  open  wounds  of,   iii.   316. 

subcutaneous  injuries  of,  iii.  314. 


Soft  parts  of  leg,  injuries  of,  iii.  532. 
tumors  of,  iii.  573. 
angioma,  iii.  673. 
endothelioma     and     perithelioma,   iii. 

673. 
epitheliomata,  iii.  674. 
lil)oma,  iii.  573. 
sarcoma,  iii.  675. 
of  thigh,  tumors  of,  iii.  466. 
neuroma,  iii.  467. 
plexiform  neuromata,  iii.  467. 
sarcomata  of  muscles,  iii.  466. 
of  upper  arm,  tumors  of,  iii.  241. 
of  wrist  and  hand,  diseases  of,  iii.  360. 
Sole  of  foot,  deeply  seated  suppurative  proc- 
esses of,  iii.  610. 
Sondern's  plan  for  examination  of  urine  in 
which  tubercle  bacilli  may  be  pres 
ent,  ri^sum^  of,  ii.  446. 
Space  between  tibia  and  femur,  dislocation! 
of  patella  into,  iii.  496. 
of  Retzius,  tulterculosis  of,  i.  697. 
surrounding  the  great  vessels,  i.  645. 
Spasm  of  vesical  sphincter,  ii.  676. 

pyloric,  ii.  36. 
Spasmodic  contraction  of  muscles,  iii.  14. 
Spasmodic    strictures    of    esophagus,    i.   612 
613. 
of  nervous  origin,  i.  614. 
Spasmodic  torticollis,  i.  633. 
Spasms  of  facial  muscles,  i.  463. 
Special  groups  of  symptoms  in  septic  infe< 
tions,  i.   101. 
of  alimentary  canal,  i.   101. 
of  heart,  i.  102. 
of  kidneys,  i.  102. 
of  liver,  i.  102. 
of  lungs,  i.   102. 
of  skin,  i.  102. 
of  spleen,  i.   102. 
Specific  gravity  of  urine,  ii.  654. 
Speech  areas  in  brain,  i.  420. 
Spermatic  cord,  acute  hydrocele  of,  ii.  716. 
anatomy  of,  ii.  709. 
coverings  of,  ii.  705. 
hydrocele  of,  encysted,  ii.  718. 

multilocular,  ii.  719. 
results  of  injuries  to,  ii.  728. 
tumors  of,   ii.   722. 
fibroma,  ii.   722. 
lipoma,  ii.  722. 
sarcoma,   ii.  722. 
Spermatocele  and  other  cysts  of  epididym 

ii.   719. 
Sphincters  in  traumatic  hysteria,  iii.  66. 
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[>ina  bifida,  iii.  96. 
differential  diagnosis  of  several  forms  of, 

iii.  102. 
prognosis  of,  iii.   101. 
symptomjii  of,  iii.   100. 
pina  bifida  occulta,  iii.  100. 
pina  ventosa,  i.  158. 

pinal  accessory  nerve,  division  of,  i.  642. 
pinal   concussion,  iii.  49. 
pinal  cord,  iii.  4. 
anatomical     and     physiological     notes    on, 

iii.  1. 
compression  of,  iii.  88. 
concussion  of,  iii.  49. 
contusion  and   laceration  of,  iii.  20. 
functions  of,  iii.  5. 
gunshot  wounds  of,  iii.  45. 
injuries  of,  iii.  19. 
affecting  bladder,  ii.  578. 
anesthesia  in,  iii.  30. 
bed-sores  in,  iii.  26. 
causation  and  motle  of  pro<luction  of,  iii. 

21. 
ecchymosis  in,  iii.  28. 
elective  anesthesia  in,  iii.  24. 
focal  diagnosis  of,  iii.  27. 
genitourinary  symptoms  in,  iii.   25. 
hyperesthesia  and  paresthesia  in.  iii.  24. 
motor  symptoms   of.  iii.  22. 
neurological  focal  signs  in,  iii.  28. 
pain  in,  iii.  23. 
paralysis  in,  iii.  29. 
pathology*  of,  iii.  20. 
reflexes  in,  iii.  24. 
sensory  8\*mptoms  in.  iii.  23. 
symptoms  referable  to  digestive  tract  in, 

iii.  26. 
vasomotor  and   trophic  disturliances    in, 
iii.  26. 
paralysis    following    injuries   and    diseanen 

of,  general  characters  of,  iii.  13. 
etab  wounds  of,  iii.  45. 
symptoms  of  injury  and  disease  of,  iii.  0. 
tumors  of.  table  of.  iii.  Od, 
'Wounds  of,  iii.  45. 
>inal  hemiplegia,  iii.  23. 
>inal  segment*,  distribution  of,  V}  mun^l*-. 

iii.  29. 
pinal  vertebra,  syphilis  of.  iji.  HZ, 
symptoms  of.   iij.   k| 
tumors  of.  iii,  urt. 
diagnosis  of.  iii.  h*j. 
varieties  of.  iii,  kr,, 
angioma,  iii.   t; 
bony  and  c-amUyi^.,.,,    ,„    >^ 


Spinal  vertebra*,  tumors  of,  varieties  of,  car- 
cinoma, iii.  K5. 
echinocoecus  cysts,  iii.  87. 
myeloma,  iii.  86. 
sarcoma,  iii.  85. 
Spine,  acute  osteomyelitis  of.  iii.  81. 
prognosis   of,    iii.   H2. 
symptoms  of.  iii.  81. 
anatomical     an<l     physiologieal     notcH     on 
(Wocjisey,     Merkel     and     Joennifl), 
iii.   1. 
arthritis  deformans  of,  iii.  83. 
caries  of,  iii.  72. 
diastasis  of,  iii.  43. 
dislocations  of,  iii.  43. 
bilateral,  forward,  iii.  43. 
unilateral,  forward,  iiL  43. 
varieties  of,  iii.  43. 
distortion  of,  iii.  22.  43. 
fractures  of,  dislocations  and,  iii,  33, 

prognosis  in,  iii.  42. 
lateral  curvature  of,  iii.  78. 
of  scapula,  fractures  of,  iii,  173. 
pain  in  injuries  and  diseaJiefi  of.  iii.  18, 
rigidity  of,  iii.  73. 
tul>erculosis  of,  iii.  72. 
abscesses  in,  iii.  75. 
in  mediastinum,  iii.  75, 
psoas,  iii.  75. 
retropharyngeal,  iii.  75, 
deformity   in.   iii.   74. 
diagnosis  of,  iii.  76. 
differential  diagnc^is  of,  iii.  77. 
pain  in,  iii.  74. 
pr'>gnr>siH  of,  iii.  78. 
Spim>-nius(rular  paralyhis.  iii.  6,  10, 
Spiral  fracture  of  hum^ru*.  iii.  190- 
Spiroi-ln-ta   pallida,  i.  '^J3. 
diagn^Mis  of,  i.  3(H}. 
diritribution  and  fat^*  of.  i.  3^^, 
metlifHih  of  htainirig  of   iK-'V*^/.  i,  3^15. 
fnicn«*.-'ipi<'   ^xa  mi  nation   for  d*'t*<.1i«>fi  w. 

U^:Uu't<'  of.   iii-  <»7I. 
tMt'tirn'Utf  of.  i.  3*H>. 
ti^tiijc  Kiairi  of.  i.  .V»5. 
Spir'M'h«'tai.   iri   iK-f'ditary   Mphili*.  J.  3"7- 
in    lati-r    w^findary    N-^ioii*    «/f    ►ypbili*.    i- 

mi. 
in  ti-rliary  *.yphilitir  |.-*ioni'.  i.  J'-'T. 
y^u\tH*u.   abM'4'>k»   tti.   II.    IW#. 
M'l'i'J    >n\t\,\\   of.   ji     \^'»- 
rh«i.y.-.  in    in  --^opM  l.»l»ni|-  jroii-'i .  m   «7V. 
ffij»liifi;/  injur M'*  ol.  II    J^'- 
<'filiir;r<"l     II     V'*'l 
Moalin/.   II.    \*yA- 
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Spleen,  gunshot  wounds  of,  diagnosis  of,   ii. 
188. 
in  tropical   liver  abscess,  ii.   148. 
injuries  of,  ii.  185. 
leukemic,  ii.  192. 
localized  swellings  of,  ii.  8. 
movable,  ii.    103. 
passive  mobility  of,  ii.  20. 
prolapse   of,    through    an    external    wound, 

ii.  180. 
septic  infarction  of,  ii.  190. 
septic  infections  of,  i.  102. 
stab  wounds  of,  diagnosis  of,  ii.   188. 
subcutaneous  ruptures  of,  diagnosis  of,  ii. 

187. 
topographical   and   anatomical   remarks  on 

(Merkel),  ii.   183. 
tumors  of,  ii.  24. 
benign,  ii.  193. 
cystic,  ii.  191. 

echinococcus,  ii.  192. 
malignant,  ii.  193. 
solid,   ii.    192. 
wandering,  ii.  193. 
Splinter,  separation  of,  i.  275. 
Spondylitis  deformans,  iii.  83. 
Spondylolisthesis,  iii.   82. 
Spontaneous  aneurisms  of  groin,  iii.  '133. 
Spontaneous  dislocations,  i.  301. 
of  fibula,  iii.  560. 
of  hip,  iii.  392. 
Spontaneous  fractures,  i.   180,  273. 

of  vesical  calculi,  ii.  685. 
Spontaneous  rupture  of  esophagus,  i.  606. 
Sprains,  i.  295. 
of   ankle,   iii.   588. 
chronic,   iii.   589. 
of  ellK)w,   iii.  254. 
of  knee  and  neighboring  structures,  iii.  474. 

symptoms  of,  iii.  476. 
of  shouUIer-joint,  iii.  175. 
Spreading  septic   phlegmon,  i.   77. 
Sprengel's  deformity,  iii.  140. 

diagnosis  of,  iii.  141. 
Stab  wounds  of  abdcmien,  i.  734,  735. 
of  bladder,  ii.  548. 

signs  and  symptoms  of,  ii.  548. 
of  brachial  plexus,  iii.   153. 
of  cord.  iii.   45. 
of  kidney,  hematuria  in,  ii.  396. 
pain  in,  ii.  300. 

signs,  symptoms,  diagnosis  of,  ii.  395. 
of  spleen,  «liagnosis  of.  ii.  18S. 
Static  machines,  <lisadvantages  of,  i.  340. 
Static  scoliosis,  iii.  79. 


Statistics  of  gastric  ulcer,  ii.  40. 
Status  lymphaticus,  i.  579. 
axillary  hair  in,  iii.  705. 
external  appearances  of  subjects  of,  iii.  705 
genital  organs  in,  iii.  705. 
hair  in,  iii.  705. 

on  limbs,  iii.  705. 
head  in,   iii.  705. 

internal  ap{)earanees  of  subje<-t8  of,  in,  706. 
neck   in,  iii.  705. 

pathological   characters  of,   iii.  707. 
recent  study  of,  iii.  704. 
skin  in,  iii.  705. 
Steno's  duct,  cysts  of,  i.  523. 

injuries  of,  i.  518. 
Stenoses   and   cicatricial    adhesions   in  phar- 
ynx, i.  496. 
Stenosis  above  papilla,  ii.  77. 
at  level  of  papilla,  ii.  77. 
of  duodenum,  l)eIow  papilla,  ii.  77. 
of  larynx,  chronic,  i.  590. 
of  trachea,  chronic,  i.  590. 
of  upper  part  of  jejunum,  symptoms  of,  ii. 

78. 
pyloric,  ii.  29. 

anatomical   notes  of,   ii.  33. 

anomalies  of,  secretion  and  other  changes 

in  stomach  contents  in,  ii.  31. 
associated  lesions  of,  ii.  29. 
bubbling  sounds  and  sensations  in,  ii.  33. 
causes  of,  ii.  29. 
congenital,  ii.  38. 

disturbances  of  general  health  in,  ii.  35 
nausea  and  vomiting  in,  ii.  31. 
succussion  sounds  in,  ii.  35. 
symptoms    and    signs    of,    with    dilatet' 
stomach,  ii.  31. 
Stereoscope,  refracting,  i.  366. 

Wheatstone  reflecting,  i.  364. 
Stereoscopic  radiographs,  i.  299. 
Sternum,  acute  osteomyelitis  of,  i.  050. 
congenital  deformities  of,  i.  622. 
dislocations  of,  i.  645. 
enchondromata  of,  i.  653. 
fracture  of,  i.  043. 
diagnosis  of,  i.  044. 
Stiirs   disease,  iii.  230. 
Stings  of  insects,  i.  22. 
Stomach,  abscess  of,  ii.  55. 
acute  dilatation  of,  ii.  38. 

signs  and  symptoms  of,  ii.  38. 
bacteria  of   (Welch),  i.  70. 
bonign  <liseases  of.  operative  indications  in. 

iii.  082. 
bullet  wound  of,  i.  745. 
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Stomach,  cancer  of,  ii.  49. 

bleeding  in,  ii.  64. 

bowels  in,  ii.  65. 

causation  of,  ii.  59. 

changes  in  secretion  of  stomach  in,  ii.  63. 

differential  diagnosis  of,  ii.  65. 

digestive    disturbances    produced   by,    ii. 
62. 

fever  in,  ii.  65. 

formation  of  palpable  tumor  in,  ii.  64. 

gastric  motility  of,  ii.  63. 

occurrence  of,  ii.  59. 

pain  of,  ii.  63. 

size  of  tumor  in,  ii.  64. 

symptoms,  course  of   disease,  and  diag- 
nosis of,  ii.  62. 

tenderness  of.  ii.  65. 

varieties  of,  ii.  59. 

with  no  mechanical  obstruction,  ii.  66. 
diffuse  phlegmon  of,  ii.  55. 
foreign  bodies  in,  i.  750. 
hematogenous  infection  of,  ii.  61. 
hour-glass  deformity  of,  ii.  36. 

diagnostic  signs  of,  ii.  36. 
inflation  of,  ii.  15,  24. 
injuries  of,  i.  740,  743,  745,  748. 

from  within,  i.  749. 
lymphatics  of,  ii.  60. 
motor  insufficiency  of,  ii.  44. 
phlegmonous  inflammation  of,  ii.  55. 
ruptures  of,  i.  740. 
sacculated,  ii.  36. 
tumors  of,  ii.  57. 

passive  mobility  of.  ii.  26. 

varieties'  of: 
benign,  ii.   70. 
€*ancer.  iii.  57. 
sarcoma,  ii.  69. 
ulcer   of,   ii.    39. 

differential  dia^Ti'*^!**  of.  ii.  48. 

gastric  juice  in.  ii.  45. 

operative  indications  in.  ii.  49, 

physical  sign*  of.  ii.  45- 
untreated  wounds  '»f-  pr'#{m'^»i4  of.  i.  733. 
Stomach  wall,  intermittent  rigidity  of,  ii.  3t, 

peristaltic  wave*  of.  ii.  34. 
Stomatitis,  catarrhal,  i.  483. 
gangrenou*.     >*^  Noma. 
ulcerative,  i.   4'*3. 
Stone  in  bU«i«Ier.  ii.  .>*/i. 

frequency  i.f  fjrir;;»ti'»n  in.  ii.  it^l. 
hematuria    in,    ^:     5"". 
pyuria    in.    ii.   .^-•* 

ogDU  of.  a-  re'-'.^rr,:7/-<  f^y  p\,y»U'M]  tmnfmun. 
tion.  ii.  '>-. 


Stone    in    bladder,    sudden     interruption    of 
stream   in,  ii.  587. 
symptoms  and  diagnoHis  of,  ii.  586. 
Stones  in  kidney,  changes  produced  in  kidney 
by,  ii.  466. 
in  ureter,  examination  for,  ii.  510. 
Straight  path  of  high-pr>wered  bulleia,  i.  V). 
Strangulated  hernia,  ii.  268. 
causes  of,  ii.  268. 
diagnosis  of,   ii.   273. 
general  condition  in.   ii.  272. 
general  sympt^^ms  of,  ii.  271. 
I<»ca1  sj^-mptoms  and  changes  in,  ii.  272. 
mechanism  of,  ii.  269. 
occurrence  of,  ii.  268. 
pathological  changes  in,  ii.  269. 
taxis  in,  ii.  275. 
treatment  of,  ii.  275. 
Strangulation  of  omentum  alone,  ii.  274. 
of  jKirtion  of  Iniwel,  ii.  274. 
of  testis,   ii.   725. 

symptoms  of,  ii.  726. 
Stricture  of  es^iphagus,  i.  612. 
cicatricial,  i.  613. 
diagnosis  of,  i.  614. 
differential  diagmmi«t  lietween  cieatri<rial 

and  malignant,  i.  615. 
emaciation  and  weakne^ft  in,  i.  616. 
pain  in,  i.  616. 

physical  examinatir>n  in,  i.  616. 
HpasmrKlic.  i.  613. 
synipt^mis  of.  i.  613. 
of  rectum,  inflammatory.  *yfn\tii0mM  aivl  di- 
agnoHis  of,  ii.  211, 
due  to  f'hronie  inflammat/^ry  U^Ufn*  '4 
tiuii'tmn  membrane  of  U/we|,  ii.21'1. 
of  rectum  and  »nu*,  ii.  239. 
of  uret^T  ii.  508. 
diagfio«iiH  of,  ii,  508. 
therapy  of.   ii.  rptfit. 
of  urethra,  ii,  Wl. 

r'liHri((ei«  in  itr'ntstry  nin-am  in.  if.  6^1, 
rhroriie  urethral  di^^'harjfe  or  j?le>et,  and 

pyuria   itt,  t't.  i'SZ. 
e^mditioriit    re^ultintr   inftti    maltreatfivfirt 

and  u*'igUt'i  /^,  ii.  fiKTt, 
eouKenilal,    ii.   639. 

deli'ct i#/ri  of.  by  'irmintm*rtiMfUm.  ii.  ^72. 
diaj/uoniK  of    ii    t',Tl. 
fitU*'  \ntA*it]/f  iff    M    v>r*. 
'iu*Untu*u^*    ii«'fij|     in    «)ia/r»o»i«    'A     t't. 

671 
\ttnu   9in*S   iT*'*\u*'wy   of   *trttt»*i*m   in.   ii. 

tfU'uUou   Iff    nt'ttiM    in.    if.   ^M, 
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Stricture  of  urethra,  sequelae  of,  ii.  665. 
sexual  symptoms  of,  ii.  665. 
situation  of,  ii.  661. 
symptoms  of,  in  detail,  ii.  663. 
and  diagnosis  of,  ii.  663. 
Structure  of  prostate,  ii.  610. 

of  rectum,  ii.  214. 
Structures  contained  in  popliteal  space,  rela- 
tions of,  iii.  516. 
Stupor  in  organic  disease  of  brain,  iii.  686. 
Subacute  epididymitis,  ii.  731. 
Subacute  osteomyelitis,  i.  183. 
case  of,  i.   183. 
of  tibia,  iii.  567. 
subsequent  history  of,  i.  184. 
Subastragaloid  dislocations,  iii.  599. 
backward,  iii.  600. 
forward,  iii.  601. 
inward,  iii.  599. 
outward,  iii.  600. 
Subclavian  artery  of  neck,  aneurisms  of,  i. 

559. 
Subclavicular    dislocations    of    shoulder,    iii. 

205. 
Subcoracoid  dislocation  of  clavicle,  iii.  170. 
Subcutaneous  abscesses  of  hairy  scalp,  i.  395. 
Subcutaneous  bursa  over  tuberosity  of  tibia, 

iii.  524. 
Subcutaneous  injuries,  i.  2. 
ecchymosis  in,  i.  3. 
effused  blood  in,  i.  3. 
of  abdominal  contents,  i.  739. 

groups  of  symptoms  observed  in,  i.  739. 
of  axillary  vessels,  iii.  147. 

symptoms  of,  iii.  147. 
of  kidney,  ii.  389. 
hematuria  in,  ii.  391. 
operative  indications  in,  ii.  304. 
pain  following,  ii.  390. 
persistent  hemorrhage  in,  ii.  393. 
symptoms,  course,  diagnosis  of,  ii.  390. 
tenderness  in,   ii.  390. 
of  muscles,   i.   3. 
of  nerves,  i.  4. 

of  soft  parts  of  forearm,  iii.  314. 
of  tendons,  i.  4. 
of  thorax,  i.  625. 

physical  signs  of,  i.   627. 
of  ureters,  ii.   501. 
hematuria  in,  ii.  502. 
pain  of,  ii.   502. 
pathology  of,  ii.  502. 
symptx)m.s  of,  ii.  502. 
tumor   formation    in,   ii.   502. 
urine  in,  ii.  502. 


Subcutaneous   injuries  of  urethra,  ii.  ^. 
course  and  diagnosis  of,  ii.  644. 
pain  in,  i.  2. 

signs  and  symptoms  of,  i.  2. 
Subcutaneous   ruptures   of   spleen,  diagnosis 

of,  ii.  187. 
Subcutaneous  wounds  of  scalp,  i.  386. 

of  upper  arm,  iii.  233. 
Subdeltoid  bursa,  diseases  of,  iii.  210. 
infections  of,  iii.  212. 
inflammations  of,   iii.  211. 

acute  or  spasmodic  type  of,  iii.  211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute  or  adherent  type  of,  iii.  211. 
tuberculosis  of,  iii.  212. 
Subfascial   bursa,   iii.  521. 
Subglenoid  dislocations  of  shoulder,  iii.  205. 
Sublingual  glands,  injuries  of,  i.  518. 
Subluxation,  i.  295. 

of  radius  in  little  children,  iii.  300. 
Submaxillary   glands,   acute   suppurative  in- 
flammation of,  i.  522. 
chronic  interstitial  inflammation  of,  i.  522. 
injuries  of,  i.  518. 
Submaxillary  space,  i.  545. 
Submental  lymph  nodes,  abscesses  of,  i.  548. 
Subphrenic  abscess  in  localized  peritonitis,  I 
724. 
symptoms  and  diagnosis  of,  i.  724. 
physical  signs  of,  i.  724. 
Subphrenic  pneumothorax,  i.  628. 
Subphrenic  pyopneumothorax,  i.  628. 
Subtendinous  bursa,  iii.  521. 
Subtetanic  hypoparathyreosis,  iii.  666. 
Succussion  in  diseases  of  abdomen,  ii.  15. 
Sudden  perforation  of  gastric  ulcer  into  peri^ 
toneal  cavity,  symptoms  of,  ii.  46.- 
Sufliciency  of  bladder,  ii.  638. 
Sugar  in  urine,  ii.  560. 

Sulphuric  acid,  eschars  produced  by.  i.  750. 
Suppuration  at  matrix  of  nail,  iii.  362. 
behind  recti,  i.  697. 
in  flanks,  i.  697. 
in  hernial  sac,  ii.  267. 
localized  foci  of,  diagnosis  of,  i.  79. 
of  fatty  capsule  proper  of  kidney,  ii.  459. 
of  tissues  surrounding  rectum,  ii.  232. 
Suppurative  appendicitis,   ii.    124. 
Suppurative    lesions    of    kidney,    changes    in 
ureteric  orifice  in,  ii.  421. 
cystoscopic  examination  and  ureteral  cath- 
eterization ns  aid  in  diagnosis  of, 
ii.  420. 
epithelia  in  urine  in,  ii.  422. 
operative  indications  in,  ii.  422. 
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Suppurative  OBteomyelitis  of  bonca  of  fore- 
arm, acute,  iii.  322. 
Suppurative  pancreatitis,  it.  203. 
Suppurative  paranephritis,  ii.  458. 

differential  diagnosis  of,  ii.  461. 

pathological  anatomy  of,  ii.  459. 

symptoms,  course  of  disease,  diagnosis  of, 
ii.  460. 
Suppurative  processes  of  elbow-joint,  acute, 
iii.  303. 

of  popliteal  space,  iii.  526. 

of  sole  of  foot,  deeply  seated,  iii.  610. 
Supra-acroraial  bursa,  diseases  of,  iii.  210. 
Supraclavicular  region,  abscesses  in,  i.  549. 
Supracondyloid    fractures    of    humerus,    iii. 

256. 
Supracoracoid   dislocations    of   humerus,    iii. 

208. 
Supracotyloid  dislocations  of  hip,  iii.  391. 
Supraglenoid    dislocations    of    humerus,    iii. 

208. 
Supramalleolar  fracture,  iii.  543. 
Suprapubic  dislocations  of  hip,  iii.  390. 
Suprarenal  bodies  or  adrenals,  ii.  312. 
Suprarenal  capsules,  surgical  diseases  of,  ii. 

499. 
Suprascapular  nerve,  injuries  of,  iii.  156. 
Suprasternal  space,  i.  545. 
Surgical  kidney,  ii.  418. 
Surgical   neck  of  humerus,  fractures  of,   iii. 
185. 
symptoms  and  diagnosis  of,  iii.  188. 
Surgical  tuberculosis,  i.  147. 
Sustentaculum  tali,  fracture  of,  iii.  594. 
Sweat  glands  of  face,  adenoma  of,  i.  457. 
Swelling  in  acute  abscess,  i.  81. 

in  acute  osteomyelitis,  i.  180. 

in  hip-joint  disease,  iii.  415. 

in  tuberculous  osteomyelitis,  i,   189. 
Symmetrical  gangrene,  i.  215. 
Sympathetic  cord,  wounds  of,  i.  541. 
Sympathetic    system,    changes    in,    in   exoph- 
thalmic goiter,  iii.  679. 
Symptomatic  varicocele,  ii.  725. 
Synovial  tuberculosis,  i.  162. 

fibrinous  form  of,  i.  163. 

of  elbow,  primary,  iii.  308. 

purulent  form  of,  i.  164. 

serous  form  of,  i.  163. 
Synovites   of    shoulder-joint,    acute   noninfec- 
tious serous,  iii.  220. 
Synovitis,  i.  181. 

acute,  iii.  420. 

catarrhal,  i.  176. 

causation  of,  i.  174. 


Synovitis,  chronic  serous,  iii.  228. 
metastatic,  i.  176. 

of  elbow,  noninfectious  serous,  iii.  303. 
of  jaws,  acute,  i.  482. 
of  knee,  acute,  signs  and  symptoms  of,  ilL 

477. 
of  knee-joint,  traumatic,  treatment  of,  iii. 

478. 
papillary",  iii.  229. 
syphilitic,  i.  171. 
traumatic,  in  tabes,  i.  168. 
Syphilidcs,  macular,  i.  318. 
palmar,  i.  323. 
papular,  i.  319. 
papulosquamous,  i.  320. 
plantar,  i.  323. 
pustular,  i.  321. 
tubercular,  i.  323. 
Syphilis,  i.  274,  303. 
development  of  constitutional  symptoms  in, 
i.  314. 

of  enlarged  lymph  nodes  in,  i.  313. 
diagnosis  of,  in  early  stages,  i.  316. 
differential   diagnosis    of,   from   chancre,   i. 
315. 

from  chancroid,  i.  314. 

from  herpes  of  the  genitals,  i.  315. 
hereditary,  i.  326. 

bone  lesions  of,  i.  192. 
immunity  from,  i.  309. 
infection  with,  i.  310. 
initial  lesion  of,  i.  308. 
lymphatic  enlargements  in,  iii.  430. 
modes  of  contagion  of,  i.  360. 
of  areola,  i.  672. 
of  bone,  i.   189,  326. 

differential  diagnosis  of,  i.  192. 
of  bones  of  leg,  iii.  569. 

of  |)elvis,  iii.  131. 
of  cervical  lymph  glands  of  neck,  i.  656. 
of  clavicle,  iii.  217. 
of  cranial  bones,  i.  413. 
of  face,  i.  451. 

secondary  lesions  of,  i.  451. 

tertiary  lesions  of,  i.  452. 
of  foot,  iii.   613. 
of  joints,  i.  171. 
of  kidney,  ii.  500. 
of  knee-joinl,  iii.  508. 
of  larynx,  i.  590. 
of  inusdes,  i.   325. 

of  upper  arm,  iii.  240. 
of  nasal  fosapp.  i.  408. 
of  nipple,  i.  672. 
of  pharynx,  i.  495. 
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Syphilis  of  rectum,  tertiary,  ii.  229. 
of  salivary  glands,  i.  523. 
of  shafts  of  long  bones,  i.  165. 
of  spinal  vertebrse,  iii.  83. 

symptoms  of,  iii.  84. 
of  testis,  ii.  736. 
lesions  of,  ii.  730. 
sclerosing  form  of,  ii.  736. 
symptoms,   course    and    diagnosis   of,   ii. 
737. 
of  thyroid  gland,  i.  571. 
of  tongue,  i.  485. 

secondary  manifestations  of,  i.  486. 
of  tonsils,  i.  495. 
period  of  incubation  of,  i.  309. 

of  secondary  symptoms  of,  i.  310. 
secondary,  i.  310,  318. 
blood  in,  i.  318. 
nails  in,  i.  321. 
of  tongue,  i.  486. 

typical,  characteristic  diagnostic  signs  of, 
i.   318. 
secondary  symptoms  of,  i.  318. 
serum  diagnosis  of,  iii.  696. 
Noguchi  method  for,  iii.  700. 

reagents  required  for,  iii.  701. 
Noguchi  test  for,  iii.  701. 
simplified  for  clinical  laboratory,  iii.  703. 
spirochetse  in  hereditary,  i.  307. 
in  later  secondary  lesions  of,  i.  307. 
in  tertiary  lesions  of,  i.  307. 
symptoms  of,  i.  308. 

technic  of  microscopic  examination  for  de- 
tection   of    spirochseta   pallida    of, 
iii.  671. 
Syphilitic  acne,  i.  321. 
Syphilitic  alopecia,  i.  398. 
Syphilitic  arthralgia,  i.  171. 
Syphilitic  arthritis,  i.  171. 
Syphilitic  chancre  of  finger,  iii.  365. 
Syphilitic  dactylitis,  iii.  366,  635. 
Syphilitic  ecthyma,  i.  321. 
Syphilitic  gummatous  arthritis  of  elbow,  iii. 

304. 
Syphilitic  gummatous  osteitis  of  jaws,  i.  475. 
Syphilitic  impetigo,  i.  321. 
Syphilitic  infections  of  humerus,  iii.  244. 
Syphilitic  inflammations  in  ankle  and  joints 
of  foot,  iii.  634. 
of  epiphyseal  cartilage,  iii.  302. 
of  hip,  iii.  410. 
of  matrix  of  nail,  iii.  615. 
of  shoulder- joint,  iii.  226. 
of  tibia  in  hereditary  syphilis,  iii.  571. 
Syphilitic  lesions  of  anus  and  rectum,  ii.  229. 


Syphilitic  lesions  of  scalp,  i.  398. 
Syphilitic  manifestations  of  anus,  secondary, 

ii.  229. 
Syphilitic  myositis,  diffuse,  iii.  240. 
Syphilitic  osteitis  of  pelvic  bones,  iii.  131. 
Syphilitic  osteomyelitis,  i.  191. 

and  periostitis  of  bones  of  forearm,  iii  323. 

of  flat  bones,  L  191. 

of  tibia,  iiL  570. 
Syphilitic  periostitis,  i.  189. 

of  cranial  bones,  i.  413. 

of  pelvic  bones,  iii.  131. 

of  ribs  and  sternum,  i.  651. 
Syphilitic  roseola,  i.  318. 
Syphilitic  sclerosis  of  tongue,  i.  486. 
Syphilitic  synovitis,  i.  171. 
Syphilitic  teeth,  i.  326. 
Syphilitic  tenosynovitis,  iii.  320. 
Syphilitic  ulceration  of  esophagus,  i.  612. 

of  leg,  iii.  557. 
Syringomyelia  of  fingers,  iiL  366. 

traumatic,  iii.  20. 

Tabes,  traumatic  synovitis  in,  i.  168. 
Tabes  dorsalis,  iii.  229. 

arthropathies  of  knee-joint  in,  iii.  513. 
Table  of  spinal-cord  tumors,  iii.  90. 
Tactile  anesthesia,  iii.  16. 
Talipes  calcaneus,  iii.  660. 
Talipes  equino  varus,  iii.  653. 
Talipes  equinus,  iii.  659. 
Tandem  fusion  of  kidney,  ii.  377. 

of  renal  buds,  ii.  375. 
Tarsus,   acute   suppurative,   osteomyelitis   of 
bones  of,  iii.  631. 

articulations  of,  iii.  587. 

infectious  processes  of  smaller  joints  of,  iii. 
629. 

tuberculosis   of  smaller  bones  of,   iii.  638. 
Taxis  in  strangulated  hernia,  ii.  275. 
Technic  of  catheterization  of  ureters  (Brown), 
ii.  335. 

of  lumbar  puncture,  iii.  2. 
Teeth,  syphilitic,  i.  326. 
Teichmann's  hemin  crystals,  ii.  557. 
Telangiectasis,  i.  235. 

Temperature  following  abdominal  operations, 
i.  764. 

in  diffuse  purulent  peritonitis,  i.  710. 
Temporal  lobe  of  brain,  lesions  of,  iii.  690. 
Temporary  aspermatism,  ii.  697. 
Temporo-maxillary  articulation,  arthritis  de- 
formans of,  i.  482. 

diseases  of,  i.  482. 

tuberculosis  of,  i.  482. 
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Tenderness  in  acute  abscess,  i.  83. 
in  acute  osteomyelitis,  i.  180. 
in  diffuse  purulent  peritonitis,  i.  712. 
in  tuberculous  osteomyelitis,  i.  188. 
Tendon,  quadriceps  extensor,  rupture  of,  iii. 

491. 
Tendon  reflexes,  iii.   14. 
Tendon  sheaths  of  dorsum  of  foot,  gonorrheal 
infection  in,  iii.  619. 
of  foot,  diseases  of,  iii.  617. 

seat  of  inflammations  in,  iii.  618. 
topographical  anatomy  of,  iii.  617. 
tuberculosis  of,  iii.  619. 
tuberculosis  of,  i.   156. 
Tendons  about  ankle-joint,  dislocations  of,  iii. 
690. 
injuries  of,  iii.  590. 
of  foot,  rupture  of,  iii.  690. 
of  forearm,  rupture  of,  iii.  321. 
tumors  of,  iii.  321. 

lipoma  arborescens,  iii.  321. 
tuberculosis  of,  i.  156. 
vitality  of,  i.  6. 
Tendovaginitis  sicca,  iii.  319. 
Tenosynovitis,  gonorrheal,  iii.  319. 
syphilitic,  iii.  320. 
tuberculous,  iii.  320. 
Tenosynovitis  crepitans,  iii.  319. 
Teratoma,  i.  271. 

of  kidney,  ii.  479. 
Testing  sensation  of  bladder,  ii.  538. 
Testis,  abnormalities  in  descent  of,  ii.  706. 
anatomy  of,  ii.  704. 
arterial  supply  of,  ii.  708. 
benign  fungus  of,  ii.  733. 
congenital   anomalies   of,  diagnosis  of,   ii. 

725. 
consistence  of,  ii.  706. 
contusions  of,  ii.  727. 
physical  signs  of,  ii.  728. 
symptoms  of,  ii.   728. 
coverings  of,  ii.  705,  707. 
diseases  of,   ii.   714. 
injuries  of,  ii.  714. 

diagnosis  of,  ii.  714. 
tumors  of,  ii.  722. 
fibroma,  ii.  722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
development  of,  ii.  706. 
diseases  of,  ii.  729. 
dislocation  of,  it.  728. 
fetal  remains  in,  ii.  708. 
gunshot  wounds  of,  ii.  728. 
injuries  of,  ii.  727. 


Testis,  inversion  of,  ii.  725. 
lymphatics  of,  ii.  708. 
metastatic    and    hematogenous    inflamma- 
tions of,  ii.  732. 
nerves  of,  ii.  708. 
nodular  syphilitic,  ii.  736. 
open  wounds  of,  ii.  728. 
position  of,  ii.   705. 

in  hydrocele,  ii.  716. 
punctured  wounds  of,  ii.  728. 
retained,  ii,  290,  706. 
size  of,  ii.  706. 
strangulation  of,  ii.  725. 

symptoms  of,  ii.  726. 
syphilis  of,  ii.  736. 
lesions  of,  ii.  736. 
sclerosing  form  of,  ii.  736. 
symptoms,  course,  and  diagnosis  of,  ii. 
737. 
tuberculosis  of,  ii.  733. 

differential  diagnosis  of,  ii.  736. 
lesion  of,  ii.  734. 
prognosis  of,  ii.  735. 
tumors  of,  ii.  738. 
benign,  ii.  739. 

cystic  degeneration  of,  ii.  740. 
carcinoma,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 
dermoid  cysts  or  simple  embryomata,  ii. 

740. 
sarcoma,  ii.  740. 

prognosis  of,  ii.  741. 
tunica  albuginea  of,  ii.  707. 
tunica  vaginalis  of,  ii.  707. 
Tests  for  tuberculosis,  tuberculin,  iii.  502 
application  of,  iii.  503. 
conjunctival,  iii.  504. 
material   for,  iii.   504. 
method  of  application  of,  iii.  504 
danger  of,  iii.  506. 
von  Pirquet,  iii.  603. 
prognostic  value  of,  iii.  506. 
reaction  of,  iii.  503. 
tuberculo-opsonic  index  in,  iii.  604. 
of  bony  conduction  of  ear,  i.  608. 
Rinne's  test,  i.  509. 
Weber's  test,  i.  509. 
Tetanus,  i.  289. 

habitat  of  germ  of.  i.  123. 
of  face,  i.  448. 
of  wounds,  i.  122. 

acute  types  of,  i.   123. 
chronic  types  of,  i.  123,  125. 
course  of,  i.  124. 
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Tetanus  of  wounds,  differential  diagnosis  of, 
i.    125. 
invasion  of,   i.   124. 
of  head,  i.  125. 
subacute,  i.  125. 
Tetanus  hydrophobicus,  i.  125. 
Tetany,  iii.  666. 
Thermo-anesthesia,  iii.  16. 
Thigh,  aneurisms  of,  iii.  453. 
symptoms  of,  iii.  453. 
blood-vessels  of,  injuries  of,  iii.  432. 
gunshot  wounds  of,  iii.  449. 
hernia  of  muscular  bellies  of,  iii.  436. 
muscles  of,  injuries  of,  iii.  435. 
myositis  ossificans  of  muscles  of,  iii.  455. 
soft  parts  of,  tumors  of,  iii.  465. 
neuroma,  iii.  467. 
plexiform  neuromata,  iii.  467. 
tumors  of,  iii.  465. 
varicose  veins  of,  iii.  454. 
Thompson's  searcher  in  catheteriam,  ii.  432. 
Thoracic  duct,  injuries  of,  i.  642. 

wounds  of,  i.  542. 
Thoracic  wall,  abscesses  of,  i.  648. 
cold,  i.  649. 
peripleuritic,  i.  649. 
actinomycosis  of,  i.  649. 
diseases  of,  i.  648. 
tumors  of,  i.  651. 
carcinoma,  i.  654. 
echinococcus,  i.  654. 
hemangiomata,  i.  652. 
sarcoma,  i.  653. 
Thorax,   acquired    congenital   deformities   of, 
i.  623. 
acute    phlegmonous    inflammation    of    soft 

parts  of,  i.   648. 
concussion  of,  i.  628. 
congenital  cavernous  angioma  of,  i.  652. 
congenital  deformities  of,  i.  622. 
contusions  of,  i.  625. 
deformities  of,  i.  622. 
fractures  and  dislocations  of,  i.  643. 
great  vessels  of,  wounds  of,  i.  642. 
gunshot  wounds  of  wall  of,  i.  629. 
injuries  of,  i.  625. 
subcutaneous,  i.  625. 

physical  signs  of,  i.  627. 
lyraphangiomata  of,  i.  652. 
muscles  of,  congenital  deformities  of,  i.  623. 
neurofibroma  of,  i.  652. 
neuroma  of,   i.   652. 
vessels  of,  wounds  of,  i.  629. 
wounds  of,  i.  629. 

nonpenetrating,   i.   629. 


Thorax,  wounds  of,  penetrating,  i.  630. 
Throat,  erysipelas  of,  i.  496. 
herpes  of,  i.  493. 
occurrence  of  bacteria  in,  i.  69. 
Thrombosis,  i.  336. 

following  abdominal  operations,  i.  767. 

of  mesenteric  veins,  ii.  115. 

of  renal  vein  in  malignant  tumors  of  ki 

ney,  ii.  491. 
of  vena  cava  in  malignant  tumors  of  k 

ney,  ii.  491. 
symptoms  of,  i.  336. 
Thrush,  i.  483. 

Thumb,  dislocations  of,  iii.  353. 
backward,  iii.  353. 

complete  form  of,  iii.  353. 
forward,  iii.  354. 
fii-st  phalanx  of,  dislocations  of,  iii.  352. 
Thymus  gland,  diseases  of,  i.  579. 

sarcoma  of,  i.  580. 
Thyreoglossal  duct,  cysts  arising  from,  i.  5 
Thyroid  dislocations  of  hip,  iii.  389. 
signs  and  symptoms  of,  iii.  389. 
Thyroid  gland,  acute  inflammation  of,  L  5 
cretinism  of,  i.  570. 
diseases  and  tumors  of,  i.  569. 
echinococcus  of,  i.  571. 
in  exophthalmic  goiter,  iii.  680. 
myxedema  of,  i.  570. 
syphilis  of,  i.  571. 
tubercular  inflammation  of,  i.  571. 
tumors  of,  malignant,  i.  578. 
carcinoma,  i.  578. 
sarcoma,  i.  578. 
Thyroid  glands,  accessory,  i.  499. 
Tibia,    acute    osteomyelitis    of,   eomplicati 
of,  iii.  566. 
operative  indications  in,  iii.  567. 
comminuted  fracture  of  lower  end  of,  ¥ 

fracture  of  fibula,  iii.  541. 
echinococcus  cysts  in,  iii.  575. 
epiphysis  of  lower  end  of,  iii.  328. 
of  upper  end  of,  iii.  328. 
Tibia,  fibula  and,  fractures  of  lower  ends 
iii.  540. 
fracture  of  anterior  portion  of  articular  i 
face  of,  iii.  547. 
of  posterior  portion  of  articular  surl 
of,  iii.  547. 
fractures  of  shaft  of,  iii.  536. 

signs  and  symptoms  of,  iii.  537. 
of  upper  end  of,  iii.  534. 
gunshot,   iii.  534. 
sarcoma  of,  iii.  577. 
separation  of  epiphysis  of,  iii.  543. 
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Tibia,  separation  of  tubercle  of,  iii.  535. 
of  upper  epiphysis  of,  iii.  535. 
subacute  osteomyelitis  of,  iiL  567. 
subcutaneous  bursa  over  tuberosity  of,  iii. 

524. 
syphilitic  inflammations  in  hereditary  syph- 
ilis  of,  iii.  571. 
syphilitic  osteomyelitis  of,  iii.  570. 
tuberculosis  of  shaft  of,  iii.  569. 
Tissues,  effects  of  cold  upon,  L  208. 
of  gunshot  upon,  i.  27. 
of  heat  upon,  L  210. 
classification  of,  i.  210. 
general  symptoms  of,  L  210. 
of  foot,  necrosis  of,  iiL  621. 
of   neck,    anatomical    details   of    (Merkel), 
L  544.  * 
Toe  nails,  ingrowing,  iii.  616. 
treatment  of,  iii.  617. 
diseases  affecting,  iii.  615. 
Toes,  dislocations  of,  iii.  606. 
Tongue,  acquired  atrophy  of,  i.  484. 
actinomycosis  of,  L   140,  486. 
cancer  of,  i.  488. 

diagnosis  of,  i.  490. 
chancre  of,  i.  485. 
congenital  deformities  of,  i.  484. 
congenital  shortening  of  frenum  of,  L  484. 
congenitally  fissured,  L  484. 
dermoid  cysts  of,  i.  488. 
inflammations  of,  L  485. 
injuries  of,  L  484. 
leukoplakia  of,  i.  486. 
syphilis  of,  i.  485. 

secondary,  i.  486. 
syphilitic  sclerosis  of,  i.  486. 
tuberculosis  of,  i.  152,  485. 
tumors  of,  i.  487. 
angioma,  i.  487. 

cavemoui*,  i.  487. 
angioma  simplex,  L  487. 
cystic,  i.  488. 

ranula.  i.  488. 
lymphangioma,  i.  487. 
cavernous,  i.  487. 
cystic,  i.  4>^7. 
simple,  i.  487. 
rare,  i.  488. 
1'onsils,   a<-ute    inflammatory  affwtionn   of,   i. 
491. 
differential  <ii;iy^no-ih  of,  i.   iU'.i. 
chancres  of,  i,  ''»\7. 
chronic  iriflarnrnation  of,  i.  495. 
herpes  of.  i.   VXi. 
hypertrophy  of,  i.  V.f't. 


Tonsils,  injuries  of,  L  490. 

occurrence  of  bacteria  in,  L  00. 

syphilis  of,  L  495. 

tuberculosis  of,  L  496. 

tumors  of,  i.  497. 
mixed,  i.  497. 
Tonsillitis,  catarrhal,  L  492. 

follicular,  L  492. 

parenchymatous,  i.  492. 
Tooth  tumors,  i.  234. 
Topographical  anatomy  of  bladder,  iL  520. 

of  tendon  sheaths  of  foot,  iiL  617. 
Topographical    and    anatomical    remarks    on 

spleen  (Merkel),  ii.  183. 
Topographical  and  bony  landmarks  of  ankle 

and  foot,  iii.  581. 
Topography  of  bullet  wounds,  L  29. 
Torticollis,  L  531. 

spasmodic,  i.  533. 
Total  dislocation  of  astragalus,  iii.  002. 
Toxic   and   other  effects  of  pyogenic  organ- 
isms, L  72. 
Trabeculated  bladder,  ii.  569. 
Trachea,  action  of  caustic  fluids  <m,  L  583. 

examination  of,  L  580. 

&itula  of,  i.  590. 

fracture  of  cartilages  of,  L  530. 

scalds  and  bums  of,  L  583. 

tumors  of,  i.  594. 

wounds  of,  i.  583. 
TrachciK-ele,  i.  583. 

Traction  diverticula  of  esophagus,  L  020. 
Trauma  in  epididymitis  and  orchitis,  direct, 

ii.  729. 
Traumatic  aneurism,  L  10. 

of  femoral    arteries,  iiL   132. 

MymptotiiM  of,  i.   10. 
Traumatic  hIrxNl  cyst  of  scalp,  L  388. 
Traumatic   disliM'stions,  L  295. 

differc'ritial   <liNMinoMis  of,  L   300. 

of  hip,  iii.  3H2. 
Traumatic  giiuKrcne,  L  201. 
Traumatic   hydroni'phroNiM,  ii.  411. 
Traumatic  hyutcria,  iiL  56, 

cauM'H  of,  iii.  57. 

\trfmnimtn  of,  iii.  68. 

r«'fl«'Xi*N  in,  iii,  66. 

»phiriH4*tH  in,  iii,  Wi, 

MymptomM  of,  iii.  5H. 
mental,  iii.  r>H. 
inolor,   iii.  tV,i. 
M'nMify,  III,  01. 
'IratiniHlK'  MiMMirifnation  of  hip  joint,  kimple, 

III.    lOH, 
'f  rMiiniMtif  InnihMKo,  tit.  53, 
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Traumatic  neurasthenia,  iii.  52. 
diagnosis  of,  iii.  55. 
headache  in,  iii.  54. 
Mannkopff  test  in,  iii.  53. 
prognosis  of,  iii.  50. 
symptoms  of,  iii.  52. 
mental,  iii.  52. 
motor,  iii.  53. 
sensor^',  iii.  53. 
Traumatic  neuroses,  unclassified  forms  of,  iii. 
69. 
anesthesia  in,  iii.  70. 
diagnosis  of,  iii.  71. 
general  symptoms  of,  iii.  71. 
prognosis  of,  iii.  71. 
symptoms  of,  iii.  69. 
motor,  iii.  69. 
sensory,   iii.  70. 
Traumatic  synovitis  in  tabes,  i.  168. 

of  knee-joint,  treatment  of,  iii.  478. 
Traumatic  syringomyelia,  iii.  20. 
Traumatic  ventral  hernia,  ii.  301. 
Traumatisms  of  ankle  and  foot,  severe,  diag- 
nosis and   surgical    indications    of, 
iii.  607. 
Tremor  in  traumatic  hysteria,  iii.  64. 
Triceps,  ruptures  of,  iii.  235. 
Trigger  finger,  iii.  371. 
Trigonum  of  bladder,  ii.  521. 
Trocar,   introduction    of,    through    abdominal 

wall,  i.  715. 
Trochanter,  fracture  alone  of,  iii.  407. 
Trochlear  nerve,  injuries  of,  i,  428. 
Trophic  disturbances,  iii.   19. 
in  injuries  of  the  nerves,  iii.  113. 

of  spinal  cord,  iii.  26. 
of  hand  and  fingers,  iii.  366. 
symptomatology  of,  iii.  367. 
Trophic  ulcer,  i.  213. 

Tropical  liver  abscess,  diagnosis  of,  ii.  146. 
dilatation  of  blood-vessels  in,  ii.  148. 
jaundice  in,  ii.  148. 
leucocytosis  in,  ii.  148. 
pain  in,  ii.  147. 

signs  and  symptoms  of,  ii.  146,  148. 
spleen  in,  ii.  148. 

temperature  and  pulse-rate  in,  ii.   148. 
urine  in,  ii.  148. 
True  cicatricial  contraction  of  prostatic  ure- 
thra, ii.  576. 
True  septic-emia.  signs  and  symptoms  of,  i.  95. 
Trunk-log  line,  iii.  31. 
T-shaped   fractures  of  humerus,  iii.  264. 
Tubercle,  anatomical,  i.   151. 
of  tibia,  separation  of,  iii.  535, 


Tubercle  bacilli  in  primary  renal  tuberculi 
methods  of  finding,  ii.  442. 
in  tuberculosis  of  bladder,  ii.  596. 
urinary  se<liment  to  be  stained  for,  iL  44 
Tul)ercula  dolorosa,  iii.  243. 
Tubercula  dolorosum,  i.  230. 
Tubercula  syphilides,  i.  323. 
Tubercular  arthritis,  i.   159. 
Tubercular  infiamination  of  skull,  i.  412. 

of  thyroid  gland,  i.  571. 
Tubercular  ulceration  of  esophagus,  i.  612 
Tuberculin  tests  for  tuberculoeia,  iii.  502. 
application  of,  iii.  503. 
ctmjunctival,  iii.  504. 
material  for,  iii.  504. 
method  of  application  of,  iii.  504. 
danger  of,  iii.  506. 
von  Pirquet,  iii.  503. 
prognostic  value  of,  iii.  506. 
reaction  of,  iii.  503. 
tuberculo-opsonic  index  in,  iii.  504. 
Tuberculo-opsonic  index,  iii.  504. 
Tuberculosis,  clinical  diagnosis  of,  i.  147. 
conjunctival-tuberculin  test   for,  lit  50- 
material  in,  iii.  504. 
method  of  application  of,  iii.  504. 
differential  diagnosis  of,  i.  167. 
diffuse  bladder,  diagnostic  difliculties  in, 

448. 
laboratory   identification    of   bacillus  of, 

147. 
of  ankle-joint,  symptoms  of,  iii.  636. 

treatment  of,  iii.  637. 
of  anus  and  rectum,  ii.  230. 
of  axillary  lymph  nodes,  iii.  213. 
of  bladder,  diagnosis  of,  ii.  597. 

disturbances  of  general  health  in,  it  5' 

of  urination  in,  ii.  695. 
etiology  of,  ii.  592. 
frequency  of,  ii.  592. 
hematuria  in,  ii.  596. 
history  and  symptoms  of,  ii.  595. 
incontinence  and  retention  of  urine  in. 

596. 
location  of  lesions  in,  ii.  594. 
occurrence  of,  ii.  592.  ^ 
pathology  of,  ii.  593. 
pyuria  in,  ii.  596. 
symptoms  and  diagnosis  of,  ii.  594. 
treatment  of,  ii.  598. 
tubercle  bacilli  in,  ii.  596. 
urine  in.   ii.   596. 
of  bone,  i.  157. 
course  of,  i.  158. 
diagnosis  of,  i.  159. 


IXDEX    OF    SUB.JECTS 


797 


Tuberculosis  of  bone,  oconrrence  of,  i.  157. 
of  bones  of  leg,  iii.  568. 
of  bones  and  joints  of  hand  and  fingers,  iii. 
371. 

of  pelvis,  iii.  129. 
of  breast,  diffuse  miliary,  i.  679. 
of  bursip,  i.  156. 
of  clavicle,  iii.  216. 
of  elbow,  primary  synovial,  iii.  308. 

prognosis  of,  iii.  310. 

symptoms  and  course  of,  iii.  307. 
of  elbow-joint,  iii.  306. 
of  hip-joint,  iii.  413. 
of    ileo-cecal    region    with    formation    of   a 

tumor,  ii.  105. 
of  intestine,  ii.  104. 
of  jaws,  i.  475. 
of  joints,  i.   159. 

of  foot,  iii.  636. 
of  kidney,  ii.  432. 

chromocystoscopy   in,   ii.   449. 

primary  chronic,  age  in,  ii.  436. 
involvement  of  bladder  in,  ii.  436. 
occurrence  of,  ii.  435. 
sex  in,  ii.  436. 

statistics  of,  ii.  436. 
of  knee-joint,  i.  160;  iii.  499. 

later  symptoms  of,  i.   161. 
of  larynx,  i.  590. 
of  lung,  i.  662. 
of  lymph  glands,  i.  15.3. 

characteristics  of,  i.  1.53. 

differential   diagnosis  of,  i.   154. 

of  ne<-k,  i.  .5.52. 
cases    in    which    infection    extends    to 
periglandular  tisanes,  i.  555. 
in   which    infection   remains   confined 
to  gland    tissue   [)rop<»r,  i.  553. 
differential  diagnosis  of,  i.  .554. 
of  lymph  nodes,  i.  153. 

of  groin,  iii.  4.32. 
of  mamma,  i.  678. 

diagnosis  of,   i.  678. 
of  mastoid  prof-css,  primarj',  i.  .517. 
of  metatarsal  b<)n«»s  and  jdialanges,  iii.  639. 
of  middle  car,  i.  516. 
of  mucous  menihranc.  i.    152. 
of  must'les,  i.  156;   iii.  211. 
of  nasal  mucous  iiicmhraiii'.  i.  46S. 
of  OS  calcis,  iii.   fl.'H. 
of  palate,  i.  406. 
of  jdiarynx.  i.    VM'i. 
of  p<»sterinr  pli.ir  \  rij"'"'   "'•".  ••  l'»'.*. 
of  prepat«'ll:ir   l>iir  :•■.  iii    •»"•'• 
of  prostati',  ii.   <»is. 


Tuberculosis    of    prostate,    oeeurrence    of,    iL 
619. 

pathological  lesions  of,  ii.  619. 

prognosis  of,  ii.  620. 

symptoms  and  diagnosis  of,  ii.  619. 
of  sacro-iliac  joint,  iii.  129. 
of  salivary  glands,  i.  523. 
of  scapula,  iii.  218. 
of  seminal  vesicles,  ii.  701. 
of  shaft  of  humerus,  iii.  244. 

of  tibia,  iii.  .569. 
of  shoulder-joint,  iii.  224. 
of  skin,  i.  150. 

of  hand,  iii.  366. 

of  leg,  iii.  557. 
of  smaller  bones  of  tarsus,  iii.  638. 
of  soft  palate,  i.  1.52. 
of  soft  parts  of  foot,  iii.  614. 
of  space  of  Hetzius,  697. 
of  spine,  iii.  72. 

abscws  in  mediastinum  in,  iii.  75. 

ab.Hce.sses  in,  iii.  75. 

deformity  in,  iii.  74. 

diagnosis  of,  iii.  76. 

differential  diagnosis  of,  iii.  77. 

pain  in,  iii.  74. 

prognosis  of,  iii.  78. 

psoas  abscess  in,  iii.  75. 

retropharyngeal  abscess  in,  iii.  75. 
of  subdeltoid  bursa,  iii.  212. 
of  tem|ioro-maxi11ary  articulation,  i.  482. 
of  tendon  sheaths,  i.  156. 

of  f(K)t,  iii.  619. 
of  tendons,  i.  1.56. 
of  testis  and  e|)ididymis,  ii.  7.3.3. 

differential  diagnosis  of,  ii.  736. 

lesion  of,  ii.  7.'i4. 

prognosis  of,  ii.  7.35. 
of  tongue,  i.   152,  485. 
of  tniisils,   i.  496. 
of  vertebne.   iii.  72. 

causation  of,  iii.  72. 

diagnosis  of.  iii.  76. 

differential  iliagnoMis  of,  iii.  77. 

[mthology  of.  iii.  72. 

sytiiploiiiM  <if.  iii.  73. 
of  \vriN<  joiiH.  iii.  .369. 
priiiiaiy,  of  iiiUMch>M,  I.  157. 
|M-itiiai-y     rnial.     albuuiin.     urea,     chlorids, 
etc..  in.  il.   tin. 

alleluia  ill,  il.  417. 

barteiinlo^y    of.    ii.     111. 

atiiiiial    iiioeiilalioii    In.   II.   44.3. 
full  me    iiielliiMU    ill.    ii.    113.   444. 
dilleieiillal   H<ainitig  hi.   Ii.   442. 
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TubereulosiB,   primary   renal,   bad   results  of 
local  treatment  in,  ii.  439. 
blood  in,  ii.  441. 
cases  of,  ii.  451. 
easts  in  urine  in,  ii.  441. 
changes  in  urine  in,  ii.  440. 
digestive  disturbances  in,  ii.  447. 
disturbances  of  urination  in,  ii.  439. 
formation  of  palpable  tumor  in,  ii.  447. 
influence  of,  on  general  health,  ii.  447. 
methods  of  finding  tubercle  bacilli  in,  ii. 

442. 
pyuria  in,  ii.  440. 

subjective  symptoms  in,  referable  to  kid- 
ney- region,  ii.  446. 
symptoms  and  diagnosis  of,  ii.  438. 
renal,   bilateral   and   unilateral,  ii.   436. 
cases    in    which    diagnosis    is    probable 
merely,  ii.  449. 
in    which    presence    of    is    certain,    ii. 

448. 
with  other  foci  in  genito-urinary  tract, 
ii.  451. 
diagnosis  of,  ii.  447. 
other  kidney  in,  ii.  448. 
surgical,  i.  147. 
synovial,   i.    162. 
fibrinous  form  of,  i.  163. 
purulent  form  of,  i.  164. 
serous  form  of,  i.  163. 
tuberculin  tests  for,  iii.  502. 
application  of,  iii.  503. 
danger  of,  iii.  506. 
\on  Pirquet  s,  iii.  503. 
prognostic  value  of,  iii.  506. 
reaction  of,  iii.  503. 
tuberculo-opsonic  index  in,  iii.  504. 
vesical,   alone  or  associated  with   tubercu- 
lous   lesion    of    prostate,    seminal 
vesicles,  etc.,  ii.  446. 
Tuberculosis  verrucosa  cutis,  i.   151. 
Tuberculous  arthritis  of  knee,  iii.  499. 
Tuberculous  coxitis,  iii.  413. 
Tuberculous  disease  of  brain,  i.  437. 
of  hip- joint,  diagnosis  of,  iii.  417. 
Tuberculous    infection    of    kidney,   ascending, 
ii.  438. 
pathology   of,  ii.   438. 
primary,   pathological   anatomy  of,  ii.  436. 
Tuberculous   inflammation  of  bunue  of  knee, 
iii.  519. 
of  joints  of  foot,  iii.  636. 
of  salivary  glands,  i.  .')23. 
Tuberculous  invasion  of  muscle,  secondary,  iii. 
241. 


Tuberculous  lymph  nodes  in  parotid  gland 

526. 
Tuberculous  osteomyelitis,  i.   188. 
of  femur,  iii.  462. 

of  shafts  of  radius  and  ulna,  iiL  323. 
signs  and  symptoms  of,  i.  188. 
Tuberculous  periostitis,  i.  6.50. 
Tuberculous  peritonitis,  i.  728. 

s^^mptoms  and  diagnosis  of,  i.  729. 
Tuberculous  pleuritis,  i.  657. 
Tuberculous  pus,  i.  1,52. 
Tuberculous  tenosynovitis,  iii.  320. 
Tuberculous  ulceration  of  rectum,  i.  152. 
Tuberculous    ulcers   of   intestine,    perforati 
of,  ii.  105. 
of  scalp,  i.  398. 
Tuberculous  urine,  crystalline  and  other  < 
posits  in,  ii.  445. 
epithelial  cells  in,  ii.  445. 
Tuberosities,  fractures  of,  iii.  181. 
Tuberosity  of   ischium,  dislocation   upon, 
391. 
of  tibia,  subcutaneous  bursa  over,  iii.  5; 
Tubular  cancer  of  breast,  i.  685. 
Tubulo  dermoids,  i.  266. 
Tumor  albus  or  white  swelling,  i.  161. 
Tumor  formation  in  aneurisms  of  renal  i 
tery,  ii.  498. 
in  subcutaneous  injuries  of  ureters,  ii.  f 
palpable,  in  primary  renal  tuberculosis 
ii.  447. 
Tumors,  adenoid,  i.  497. 
benign,  i.  222. 

of  breast,  flbro-adenoma,  i.   681. 
lipoma,  i.  683. 
pure  myxoma,  i.  683. 
of  larynx,  i.  591. 
chondroma,  i.  591. 
fibroma,  i.  591. 
papilloma,  i.  591. 
of  lung,  i.  664. 
bony,  i.  233. 
connective- tissue,  i.  227. 
cystic,  i.  262. 

of  neck,  angioma,  i.  565. 
angioma  cavemosum,  i.  565. 
angioma  simplex,  i.  565. 
arising  from  thyreo-glossal  due 
blood  cyst,  i.  564. 
branchiogenic  cysts,  i.  562. 
cavernous  lymphangioma,  i.  f 
congenital  cystic  hygroma,  i. 
congenital  cystic  lymphangioi 
ecliinococcus,   i.   565. 
of  mucous  burse,  i.  564. 


^^^^^^^^^^^^*nXT)EX 

^IfBJSO'^^^B^^^V 

Tmrnmors  ey^tic,  of  second  dtft,  L  503. 

subciiUneous    alhL*rt>nuttuui*    cysts,    u 

sliape  of.  ii.  2».                          fl 

504. 

size  of,  ii.  20.                     ^^^ft 

defittitiun  nod   classificittion   of,  i.  22  K 

surface  of,  ti.  20.               ^^^| 

!.«      1 

tJiagiiosis   of,   L  224. 

of  abdominal  walt^  mobility  off^^^ 

ciietimtoui^,  in  m*w-born,  t.  3B7. 

varieties   of:                                       ■ 

«*pilbelial^  i.  252, 

dermoid,  i.  698,                      ■ 

fatty,   i.   227. 

echinococcus,  i.  7lM).                H 

fitirous*   i.  223, 

epitlielial  growib«^  L  7001       ■ 

in   cavity  of  pelvis,  eyntic,  iii.   139. 

tibroina,  i,  698.                          U 

w*hinooncni»,  iii.   139. 

li{M>mH,   i.  700.                          ^M 

iw   vicinity  of  elbowjoint,  iii.  312. 

tiarctima,  i.  099.                ^^^| 

intraspinal,  iiL  {KK 

of  adrenals,  ii.  499.                ^^H 

causation  of,  iii.  !*L 

of  antrum,  i>  477.                  ^^^H 

cord  symptoms  of^  tii,  92* 

of  anus,  nialignant.  ii.  25Qt^H 

diagnoBis  of,  tiu  M. 

of  anuB  and  rectum,  iL  249. 

^^^^          ^^ 

prognosiis  of,  iii.  U3. 

of  axilla,  iii.  215. 

symptoms  of,  iii.  91. 

of  biliary  pasaa||;«a«  tu  179, 

■                            ■ 

direct,  iii.  92. 

of  bladder,  diairnotiis  of.  ii,  607. 

>     L 

indirei^t.  iii,  m. 

syuiptoma  and  diagnosis  of,  iS 

^  ^^i^  A 

macroscopic  appptt ranees   of,   i.  22ft. 

varieties    of: 

ii]a]ijj:nnnt,  i.  222.  225. 

dermoid   cysts,  iL   601. 

*^^^  m.  ^H 

following  injury,  i.  223. 

r^'hinoeoecus  cysta,  if.  002. 

local  recurrence  of,  i.  222. 

epithelial,   adenoma^  ii.  009 

^  ^     1 

of  breast,  acinous  cancer,  i.  685, 

symptoms  of,  ti.  0Q7« 

aijenocarcinoma,  i,  680. 
carcinunia,  i.  0B4. 

carcinoma,   it.   603. 
symptoms  of,  ii,  0(t5. 

^K      ^1 

con  t rai nil i eat  ions  to  opemtioQ  in,  i. 

malignant,  jiymptoms  of,  iL 

'^^L^  ^*^l 

690. 

myoma ta.  ii,   601, 

■tiii^  ^^H 

practical  sugge<»tion8  in,  i*  0W>. 

symptoms  and  diagnuaia  4 

^V 

carcinoma  hiniplex,  i.  0H5. 

polypi,  ii,  001.                    ^^ 

I            ^H 

colloid  cancer,   i.  086. 

primary,  ii.  599.              ^^^ft 

L      ^ft^ 

sarcoma,  i.  083. 

fibroma,  ii.  000.            ^^H 

t      ^^p 

ecirrliouB  carcinoma^  i.  OHO. 

symptoms  and  diagnofln 

ft      ^^" 

of  jaws  diagnotfiti  of,  i.  4tiO,  56L. 

papillary  fibroma,  iL  SMI.  ■ 

■       H^ 

symptom B  of,   i«   481. 

villous,  iL  590.                       ■ 

H      ■ 

of  larjnx,  i.  5»2. 

microi^opic  appearamMlB 

H      H 

carcinoma,  i.  592, 

symptoms  and  diagnoaij 

H      K 

of  thyroid  gland,  i.  578. 

■nrcomata,  u.  001,  flOOi  ^^H 

H     H 

carcinoma,  i.  578. 

■econdary,  iL  599.            ^^H 

^H     1 

^art^jma,   i*  578, 

simple  cyiis,  iL  001.                ■ 

^H     1 

regional    recurrence  of,  i.   222. 

of     blofjd' vessels,     alftfctiB^     ^'^'1 

^B     \ 

**»l3ted,  of  palate^  i.  497. 

hand,  iii.  372.                   J 

^H     1 

of  pharynx,  i.  497. 

of  TMmes  of  forearm,  liL  Xfm^^^M 

^H     % 

«f  salivary  j?land«,  L  525. 

of  leg,  iii.  575,                     ^^^ft 

^^H      m 

dini^mosis   of,    i.    520. 

U'nijnii    iiL   575,              ^^^| 

^^H      ^L 

of   tiinHil,   i.   497* 

myeloma,  iiL  576.          ^^| 

^^H      ^h 

i                f^^mjscle,   i.  239. 

oecurrrnce  of,  iii,  57<lv 

^^H           :V 

f              »»^a  mher  of,  i.  225. 

nariNana,  iiL  577. 

^^^ft 

,               *=*^-currencc  of,  i.  223. 

(»f  ftcdvis,  tiL  136. 

^^^B 

1               ^^    abdomen,  cfmBinU'ttcm  of,  H*  §•>« 

enchomlromata,  tii.   137* 

^^^ft 

V                     diagnosis  of,  H.  11, 

osUHjfnaU,  liL  137. 

^^^H 

m                    local  8tgnH  ami  nymptmiii  iif,  It,  ft. 

sarcoma.  iiL   Lm. 

^^^H 

^                       obility  of.  ii.  21, 

f>r  bruin,  i.  436;  iii.  4901 

^ 

\                      passive,  it.  Z4, 

alialPHl  diak  in,  tiL  <tt. 
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ors  of  brain,  diagnosis  of,  iii.  600. 
headache  in,  iii.  691. 
symptoms  of,  iii.  691. 
general,  i.  438. 
local,  i.  438;  iii.  692. 
varieties  of,  gumma,  i.  437. 

sarcoma,  i.  437. 
vomiting  in,  iii.  691. 
of  breast,  cancer,  clinical  course  and  diag- 
nosis of,  i.  686. 
cystosarcoma,  i.  682. 
of  bursffi  of  knee,  iii.  520. 
of  clavicle,  iii.  217. 
of  colon,  ii.  24. 
of  cranial  bones,  i.  415. 
of  epididymis,  cystic,  ii.  719. 
of  external  ear,  i.  502. 
of  face,  i.  453. 
carcinoma,  deep  or  infiltrating  form   of, 
i.  459. 
of  femur,  iii.  468. 
benign,  iii.  468. 
combinations  of  enchondroma  with  os 

teoma,  iii.  469. 
fibrocystic  enchondromata,  iii.  468. 
simple  enchondromata,  iii.  469. 
carcinoma,  iii.  473. 
sarcoma,  iii.  470. 
prognosis  of,  iii.  472. 
of  foot,  iii.  639. 
benign,  iii.  639. 
chondroma,  iii.  640. 
fibroma,  iii.   639. 
keloid,  iii.  639. 
osteomata,  iii.  640. 
malignant,    iii.    640. 

epithelial  cancers,  iii.  640. 
peritheliomata  and  endotheliomata,  iii. 

642. 
sarcoma,  iii.  642. 
of  forearm,  iii.  319. 
of  frontal  sinus,  i.  443. 
of  gall-bladder,  ii.  179. 
cancer,  ii.    179. 
case  of,  ii.  181. 
secondary,  ii.  180. 
of  gall-ducts,  ii.   182. 
of  groin,  lipomata,  ii.  290. 
of  hand  and  fingers,  malignant,  iii.  374. 
epithelioma,  iii.   374. 
sarcoma,  iii.  374. 
of  hand  and  wrist,  benign,  epithelial   im- 
plantation cysts,  iii.  373. 
--«    iii.  245. 


Tumors  of  humerus,  carcinoma,  iii.  248. 
enchondroma,  iii.  245. 
exostoses,  iii.  245. 
sarcoma,  iii.  246. 

diagnosis  of,   iii.   247. 
prognosis  of,  iii.  248. 
of  intestine,  ii.   110. 
benign,  ii.    110. 
cystic,  ii.  111. 
malignant,  ii.  111. 
carcinoma,  ii.  112. 
duration  of  life  in,  iii.  114. 
of  jaws,  i.  477. 

affecting  bodies  of,  i.  478. 
carcinoma,  i.  477,  480. 
enchondroma,  i.  477. 
epitheliomata,  i.  478. 
fibro-sarcomata,  i.  477. 
leontiasis  ossium,  i.  479. 
osteoma,  i.  477. 
sarcoma,  i.  477. 
of  kidney,  ii.  24,  433. 

exploratory  incision  in,  ii.  492. 
general    and    special    characters    of, 

472. 
hematuria  in,  differential  diagnosis  of, 

486. 
palpation  of,  ii.  489. 
pathological  anatomy  and  clinical  cT 

acters  of,  ii.  475. 
renal  hematuria  due  to  clinical  ch 

ters  of,  ii.  488. 
statistics  of,  ii.  472. 
varicocele  in,  ii.  490. 
varieties  of: 

adenoma,  ii.  477. 
angiosarcoma,  ii.  479. 
capsular  lipomata,  ii.  476. 
carcinoma,  ii.  477. 
embryonal  adeno-sarcoma,  ii. 
endothelioma,  ii.  479. 
fibroma,  ii.  477. 
hypernephromata,  ii.  480. 
characters    of,   when    mal 

482. 
clinical  characters  of,  ii. 
histology  of,  ii.  481. 
metastases  of,  ii.  484. 
symptoms  of,  ii.  483. 
lipomata,  ii.  476. 
malignant,    general    pro 
473. 
hematuria  in.  ii.  486. 
subjective  sensation 
ii.  491. 
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T'^Anmore  of   kidney,   varieties   of,    malignant, 
involvement  and  thrombosis  of  re- 
nal  vein   and   of  vena  cava  in,  ii. 
491. 
metho<]s  of  propagation  of,   ii.   484. 
microscopic  hematuria  and  other  ab- 
normal ingredients  in  urine  in,  ii. 
489. 
recognition  of  conditions  contraindi- 

cating  operation  in,  ii.  491. 
renal      hematuria     from,     subjective 

s^-mptoms  of,  ii.  487. 
renal  hemorrhage  in,  ii.  487. 
symptoms  and  diagnosis  of,  ii.  485. 
urethral  hemorrhage  in,  ii.  48G. 
metastatic,   ii.   492. 
mixed,  ii.  479. 
perithelioma,  ii.  479. 
sarcoma,  ii.  478. 
teratoma,  ii.  479. 
of  knee,  iii.  527. 

malignant,  iii.  527. 
of  knee-joint,  iii.  528. 

lipoma  arboreacens,  iii.  529. 
of  large  intestine,  passive  mobility  of,  ii. 

26. 
of  larynx,  careinomata,  i.  500. 
of  leg,  iii.  573. 
of  liver,  benign  solid,  ii.  157. 

cystic,  other  than  echinococcus,  ii.  154. 
solid,  ii.  155. 
cancer,   ii.    157. 
gumma,  ii.  155. 
of  lower  part  of  pharynx,  i.  499. 
carcinoma,  i.  499. 
epithelioma,  i.  499. 
Harcomata,  i.  500 
of  lung,  carcinoma,  i.  663. 

sarcoma,  i.  664. 
of  male  breast,  i.  690. 
of  mediastinum,  i.  665. 
symptoms  of,  i.  iiiHi. 
of  mesentery,  ii.  115. 
benign,  ii.  115. 
cystic,  ii.   1 1(J. 
of  movable  aph^cn.  ii.  24. 
of  nasal   fossu',  i.  Aiii). 

signs  and   syniptonis  of,  i.  470. 
of  nasopharynx,  fibrous,  i.  498. 
of  nerves  of  upper  extremity,  iii.  243. 

cireiimseril)e<I   fibro neuromata,  iii.  243. 
of  nipple.   peiKhiloiia,  i.  673. 
of  onientiini.  ii.   1 15. 
benij^n.   ii.    115. 
cystic,  ii.   116. 
53 


Tumors  of  orbit,  i.  460. 

of  ovary,  passive  mobility  of,  ii.  27. 
of  palate,  i.  497. 
of  pancreas,  ii.  24. 
cystic,  ii.  208. 
solid,  ii.  207. 
of  parathyroids,  iii.  667. 
of  pelvis,  iii.  136. 
of  penis,  ii.  687. 
benign,  ii.  687. 
cancer,  ii.  691. 

diagnosis  of,  ii.  692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
cancerous  ulcers,  ii.  691. 
cystic,  ii.  687. 

atheromatous  cysts,  ii.  688. 
cystadenoma,  ii.  687. 
horns,    ii.   689. 
lipoma,   ii.  688. 
malignant,  ii.  689. 
nonpapillary  epithelioma,  ii.  691. 
papillary  epithelioma,  ii.  690. 
papillomata,  ii.  688. 
sarcoma,  ii.  689. 

diagnosis  of,  ii.  690. 
of  peritoneum,  ii.  115. 

cystic,   ii.   116. 
of  pleura,  i.  658. 

actinomycosis,  i.  659. 
echinococcus,  i.  659. 
of  prostate,  ii.   629. 
benign,  ii.  629. 
cysts,  ii.  629. 
malignant,  ii.  629. 
carcinoma,  ii.  630. 
diagnosis  of,  ii.  631. 
symptoms  of,  ii.  630. 
sarcoma,  ii.  629. 
of  radius  and  ulna,  iii.  324. 
of  rectum,  ii.  251. 
cancer,  ii.  253. 

causation  of,  ii.  254. 
diagnosis  of,  ii.  256. 
local  signs  of,  ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
cylinder-celled     carcinoma,     classification 

of,  ii.  253. 
epithelial,  ii.  251. 
villous,  ii.  252. 
of  renal   pelvis,  primary,  ii.  484. 
of  retroperitoneal  tissues,  benign,  ii.  115. 
of  sacrococcygeal  region,  congenital,  iii.  103, 
dermoid  cysts,  iiL  103. 
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Tumors    of   sacrococcygeal    region,   lipomata, 
iii.  103. 
of  salivary  glands,  i.  524. 
adenoma,  i.  527. 
angioma,  i.  524. 
carcinoma,  i.  527. 

soft  cellular  form  of,  i.  528. 
fibroma,  i.  524. 
fibro-sareonia,  i.  524. 
lipoma,  i.  524. 
lymphangioma,  i.  524. 
sarcoma,  i.  524. 
scirrliUA,  i.  527. 

spindle-celled  sarcoma,  i.  524. 
of  scalp,  i.  400. 
angioma  simplex,  i.  402. 
angiomata.     See  Cirsoid  Aneurism, 
atheromatous  cyst,  i.  400. 
blood  cysts,  i.  403. 
carcinoma,  i.  402. 
dermoid  cyst,  i.  400. 
enchondroma,  i.  404. 
endotheliomata,  i.  404. 
fibroma,  i.  402. 
keloid,  i.  402. 
lipoma,  i.  403. 
neurofibromata,  i.  402. 
nevus  vasculosua,  i.  402. 
osteoma,  i.  404. 
papillomata,  i.  400. 
plexiform  neuroma,  i.  402. 
sarcoma,  i.  404. 
sebaceous  cyst,  i.  400. 
of  scapula,  iii.  218. 
malignant,  iii.  218. 

sarcoma,   prognosis  of,  iii.   219. 
symptoms  of,  iii.  218. 
treatment  of.  iii.  219. 
of  scrotum,  ii.  712. 
angioma,  ii.  713. 
cancer,  ii.  713. 

prognosis  of,  ii.  714. 
cysts,  ii.  712. 

dermoid,  ii.  712. 

sebaceous,  ii.  712. 
of  shoulder,  iii.  215. 
of  soft  parts  of  leg,  iii.  573. 

angioma,  iii.  573. 

endothelioma  and  perithelioma,  iii.  573. 

epitheliomata,  iii.  574. 

lipoma,  iii.  573. 

sarcoma,  iii.  575. 
of  thigh,  iii.  46.5. 

neumma,  iii.  407. 

plexiform  neuromata,  iii.  467. 


Tumors  of  soft  parts  of  thigh,  sarcomata  of 
muscles,  iii.  466. 
of  upper  arm,  iii.  241. 
of  spermatic  cord  and  coverings  of  testis,  iL 
722. 
fibroma,  ii.  .722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
of  spinal  vertebrsB,  iii.  85. 
diagnosis  of,  iii.  89. 
varieties  of,  iii.  85. 
angioma,  iii.  87. 

bony  and   cartilaginous,  iii.    87. 
carcinoma,  iii.  85. 
echinococcus  cysts,  iii.  87. 
myeloma,  iii.  86. 
sarcoma,  iii.  85. 
of  spleen,  ii.  24. 
benign,  ii.  193. 
cystic,  ii.   191. 

echinococcus,  ii.  192. 
malignant,  ii.  193. 
solid,  ii.  192. 
of  stomach,  ii.  57. 
passive  mobility  of,  ii.  26. 
varieties  of: 
benign,  ii.  57. 
cancer,   ii.   57. 
causation  of,  ii.  59. 
differential  diagnosis   of,  iL    65. 
occurrence  of,  ii.  59. 
varieties  of,  ii.  59. 
sarcoma,  ii.  69. 
of  tendons  of  forearm,  iii.   321. 

li|>oma  arboresfens,  iii.  .'$21. 
of  te^stis,  ii.  738. 
iMMiign,  ii.  739. 

benign  cystic  degeneration,  ii.   740. 
carcinoma,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 
dermoid  cysts  or  simple  embryomata,  ii 

740.* 
sarcoma,  ii.  740. 

prognosis  of,  ii.  741. 
of  thigh,   iii.   465. 
of  thoracic  A^'all,  i.  651. 
carcinoma,  i.  654. 
echinococcus,  i.  654. 
hemangiomata,  i.  652. 
sarcoma,  i.  653. 
of  tongue,  i.  487. 
angioma,  i.  487. 

cavernous,  i.  487. 
angioma  simplex,  i.  487. 
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Tumors  of  tongue,  cystic  ranula,  i.  488. 
lymphangioma,  i.  487. 
cavernous,  i.  487. 
cystic,  i.  487. 
simple,  i.  487. 
rare,  i.  488. 
sarcoma,  i.  487. 
of  tonsil,  i.  497. 
of  trachea,  i.  594. 
of  umbilicus,  i.  7-04. 
carcinoma,  i.  704. 
of  ureter,  ii.  511. 
diagnosis  of,  ii.  511. 
signs  and  symptoms  of,  ii.  511. 
varieties  of: 
carcinoma,  ii.  511. 
sarcoma,  ii.  511. 
of  uterus,  passive  mobility  of,  ii.  27. 
of   vertebrfip,    malignant,    symptoms  of,   iii. 
87. 
due  to  pressure  upon  the  nerve  roots, 
iii.  88. 
of  wrist  and  hand,  iii.  372. 
benign,  iii.  372. 
enchondroma,  iii.  374. 
fibroma,    iii.   373. 
lipoma,  iii.  373. 
neurofibromata,  iii.  373. 
pain  in,  i.  224. 

relation  of,  to  surrounding  parts,  i.  225. 
solid,  of  neck,  carcinoma,  i.  508. 
chondroma,  i.  507. 
fibroma,  i.  500. 
lipoma,  i.  500. 
lyrnpho-sarcoma,  i.  508. 
neuroma,  i.  507. 
osteoma,  i.  507. 
plexiform  neuroma,  i.  507. 
sarcoma,  i.  508. 
spinal -cord,  table  of,  iii.  90. 
tooth,  i.  234. 

villous,  of  bladder,  i.  254. 
of  pelvis  of  kidney,  i.  254. 
Tunica  albuginea  of  testis,  ii.  707. 
Tunica  vaginalis  of  testis,  ii.  707. 
acute    inHammation   of,   ii.   714. 

diagnosis  of,  ii.  715. 
hematoma  of,  ii.  714. 
niultiloeular  hydrocele  of,  ii.  719. 
purulent   inflammation  of,  ii.  715. 
Turbidity  of  urine,  ii.  550. 
Tympanic  nicinbrune,  injuries  of,  i.  504. 

ruptures  of,  i.  505. 
Tympanites  in  diffuse  purulent  peritonitis,  i. 
714. 


Typhoid  fever,  i.  182. 

Typhoid  inflammation  of  hip-joint,  iii.  410. 

of  shoulder-joint,  iii.  223. 
Typhoid  spine,  iii.  77. 

Typhoid   ulcer   of   intestines,   perforation    of, 
ii.  98. 

blood  in,  ii.  100. 

cases  of,  ii.  102,  103. 

differential  diagnosis  of,  ii.  101. 

facial  expression  in,  ii.   100. 

hemorrhage  in,  ii.  101. 
general  symptoms  of,  ii.  101. 

physical   signs  of,  ii.  100. 

prognosis  of,  ii.  101. 

pulse  in,  ii.  100. 

respiration  in,  ii.  100. 

symptoms  and  diagnosis  of,  ii.  99. 

temperature  in,  ii.  99. 

vomiting  in,  ii.  99. 
Typical  characters  of  septic  diseases,  i.  88. 
Typical  phlegmon  of  palm,  i.  77. 

Ulcer,  gastric,  cases  of  without  hemorrhage, 
ii.  42. 
disturbances  of  digestion  in,  ii.  44. 
hemorrhage  from,  ii.  41. 

Mo^^ihan's  classification  of,  ii.  42. 
motor  insufficiency  in,  ii.  44. 
perforation  of,  ii.  40. 
statistics  of,  ii.  40. 
sudden    perforation    of,    into    peritoneal 

cavity,  symptoms  of,  ii.  40. 
symptoms  and  diagnosis  of,  ii.  43. 
of  bladder,  simple,  ii.  598. 
of  duodenum,  ii.  49. 
perforating,  ii.  50. 
complicati(ms  of,  ii.  51. 
symptoms  and  signs  of,  ii.  51. 
perforation  in,  ii.  52. 
surgical   indications  in,  ii.  54. 
of  esophagus,  peptic,  i.  012. 
of  foot,  perforating,  iii.  012. 
of  intestine,  tuberculous,  perforation  of,  ii. 
105. 
typhoid,  perforation  of,  ii.  98. 
blood  in,  ii.   100. 
cases  of,  ii.  102,  103. 
differential  diagnosis  of,  ii.  101. 
facial  expression  in,  ii.   100. 
hemorrhage  in,  ii.  101. 

general  symptoms  of,  iL  101. 
physical  signs  of,  ii.  100. 
pn)gnosis   of,   ii.    101. 
pulse  in,  ii.  100. 
respiration  in,  \h  100. 
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Ulcer    of    intestine,    typhoid,   symptoms   and 
diagnosis  of,  ii.   99. 
temperature   in,   ii.    99. 
vomiting   in,  ii.  99. 
of  septum  of  nose,  perforating,  i.  408. 
of  stomach,  ii.  39. 
differential  diagnosis  and  operative  indi- 
cations in,  ii.  48. 
gastric  juice  in,  ii.  45. 
hyperacidity  in,  ii.   45. 
operative   indications   in,  ii.  49. 
physical  signs  of,  ii.  45. 
perforated   gastric,   difficulties   in   diagnosis 
of,  ii.  4fi. 
localized   peritonitis  from,  ii.  48. 
rodent,  i.  257;  iii.  554. 
trophic,  i.  213. 
tuberculous,  of  scalp,  i.   398. 
Ulcerating  epithelioma  of  scalp,  i.  398. 
Ulcerating  gummata,  i.  324. 
Ulceration,  acute  and  chronic,  itt.  555. 
of  intestine,  confined   usually  to   ileo-cecal 

region,  ii.   104. 
of  leg,  syphilitic,  iii.  557. 
tuberculous,  of  rectum,  i.  152. 
Ulcerative   arthritis   involving  especially  the 

articular  cartilages,  iii.  229. 
Ulcerative  form  of  lupus,  i.  150. 
Ulcerative  processes  of  intestine,  ii.  98. 
Ulcerative  stomatitis,  i.  483. 
Ulcers,  fungous  or  fungating.  iii.  554. 
healthy,  iii.  554. 
indolent,   iii.   554. 
irritable  or  painful,  iii.  554. 
Marjolin's,  iii.  555. 
of  leg,  iii.  551. 

chronic,  character  of,  iii.  553. 
complications  of,  iii.  550. 
favorite  sites  of,  iii.  553. 
history  of,  iii.  552. 
size  and  shape  of,  iii.  553. 
treatment  of,  iii.  558. 
of  penis,  cancerous,  ii.  091. 
phagedenic,  iii.   554. 
sloughing  or  gangrenous,  iii.  554. 
varieties  of,  iii.  554. 
Ulcus  durum,  i.  310. 
Ulcus  elevatum,  i.  311. 
Ulcus  moUe,  i.  314. 
Ulna,  dislocations  of,  iii.  298. 
backward,  iii.   298,  .348. 
cause  of,  iii.  298. 

symptoms  and   diagnosis  of,  iii.  298. 
fonvard,  iii.  298,  348. 
inward,  iii.  298. 


Ulna,  dislocations  of,  inward  and  downward, 
iii.  348. 
fractures  of  coronoid  process  of,  iii.  270. 
of  shaft  of,  iii.  279. 
of  upper  ends  of,  iii.  207. 
tuberculous  osteomyelitis   of  shafts  of,  iiL 

323. 

tumors  of,  iii.  324. 

Ulnar  nerve,  dislocation  of,  iii.  312. 

division  of,  iii.  103. 

injuries  of,  iii.  101. 

sensory  symptoms  of,  iii.   103. 
Umbilical  hernia,  ii.  293. 
among  infants  and  children,  ii.  295. 
in  adults,  ii.  290. 
Umbilical  line,  iii.  31. 

Umbilicus,  congenital  anomalies  of,  i.  701. 
diseases  of,  i.  701. 
gangrene  of,  i.  215. 
infection  of,  i.  703. 
inflammatory  processes  of,   in   infants  and 

adults,  i.  703. 
perforations  of,  in  adults,  i.  703. 
tumors  of,  i.  704. 
carcinoma,   i.    704. 
Unguis  incarnatus,  iii.  010. 
Unilateral  and  bilateral  infections  of  kidney, 

frequency  of,  ii.  419. 
Unilateral  dislocation  of  spine,   forward,  iiL 

43. 
Unilateral  embolic  kidney  suppuration,  early 

diagnosis  of,  ii.  419. 
Unilateral    nephritis    accompanied    by    hema- 
turia, ii.  512. 
Union,  delayed,  i.  291. 
failure  of,  i.  291. 
faulty,  i.  291. 
fibrous,  i.  291. 

of  fractures,  period  required  for,  i.  291. 
Unreduced   dislocations   of   shoulder,   old,   iiL 

209. 
Upper  arm,  bony  growths  in  muscles  of,  iiL 
239. 
contused  and  lacerated  wounds  of,  result  of 

blunt  violence,  iii.  230. 
diseases  of  nerves  of,  iii.  242. 
gunshot  wounds  of,  iii.  230. 
injuries  of  blood-vessels   of,   iiL    235. 
of  muscles  of,  iii.  234. 
of  nerves  of.     See  Injuries  of  Nerves. 
lymphangitis  of,  iii.  239. 
open  wounds  of,  iii.  2.33. 
ruptures  of  muscles  of,  by  muscular  action, 

iii.  2.34. 
subcutaneous  wounds  of,  iii.  233. 
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Upper  arm,  syphilis  of  muscles  of,  iii.  240, 

tumors  of  soft  parts  of,  iii.  241. 
Upper  end  of  tibia,  gunshot  fractures  of, 
534. 
of  tibia  and  fibula,  fractures  of,  iii.  534. 
Upper  epiphysis  of  humerus,  iii.  326. 
8e|)anition   of,  iii.   183. 
of   tibia,   separation   of,  iii.   535. 
Upper    extremity,    congenital    defects   of, 
248. 
general  remarks  on,  iii.  248. 
congenital  hypertrophy  of,  iii.  251. 
injuries  of  nerves  of,  iii.  150. 
tumors  of  nerves  of,  iii.  243. 
circumseribed  fibroneuromata,  iii.  243. 
Upper  jaw,  fractures  of,  i.  470. 
Upward  dislocations  of  clavicle,  iii.  171. 

of  humerus,  iii.  208. 
Urachus,  congenital  anomalies  of,  i.  702. 
Urea  in  primary  renal  tuberculosis,  ii.  440. 
Uremia,  i.  716;  ii.  669. 

combinations  of  sepsis  with,  ii.  669. 
Ureter,  ii.  309. 
catheterization  of,  in  female,  technic  of, 

340. 
congenital    anomalies   of,    diagnosis   of, 
384. 
varieties  and   pathological    results  of, 
382. 
congenital  diverticula  of,  ii.  511. 
cysts  of,  ii.  511. 
diseases  of,  ii.  506. 
embryological  variations  in,  ii.  355. 
history  and  development  of,  ii.  350. 
in  pyonephrosis,  ii.  426. 
inci.sed,  punctured,  and  gunshot  wounds 

ii.  503. 
injuries  of,  ii,  501. 

occuning  during  labor,  ii.  505. 
kinking  of,  ii.  510. 
prolapse  of,  into  bladder,  ii.  511. 
reduplication  of  urethra,  ii.  363. 
with  two   separate  vesicle  orifices  of, 
361. 
stones  in,  examination  for,  ii.  510. 
stricture  of,  ii.  508. 
diagnosis  of,  ii.  508. 
therapy  of,  ii.  509. 
tumors  of,  ii.  511. 
diagnosis  of.  ii.  511. 
sigiiH  and  symptoms  of,  ii.  611. 
varieti<*s  of.  carcinoma,  ii.  511. 
sarcoma,  ii.  Till, 
valve  formation  in,  ii.  510. 
Ureteral  calculus,  ii.  609, 


of. 


Ureteral  calculus,  symptoms  of,  ii.  609. 
Ureteral  catheter,  use  of,  in  calculus  forma- 
tion, ii.  471. 
Ureteral  catheterization   and   cystoscopic  ex- 
amination    as     aid     in     diagnosis 
of   suppurative   kidney   lesions,   ii. 
420. 
Ureteral  fistula,  diagnosis  of,  ii.  505. 

diflferential   diagnosis  of,  ii.  505. 
l^reteric  orifices,  ii.  521. 
Ureteritis,  ii.  506. 
Ureters,  ii.  380. 
catheterization   of,  technic   of    (Brown),  ii. 
335. 
through  straight  tube  by  direct  vision,  iL 
338. 
increase  in  number  of,  ii.  357. 
subcutaneous  injuries  of,  ii.  501 
hematuria   in,  ii.   502. 
pain  of,  iL  502. 
pathology  of,  ii.  502. 
symptoms  of,  ii.  502. 
tumor  formation  in,  ii.  502. 
urine  in,  ii.  502. 
variations  in  number  and   termination  of, 
ii.  355. 
Urethra,  anatomy  of,  ii.  632. 
bulbous  portion  of,  ii.  634. 
caliber  of,  ii.  632. 
color  changes  in,  ii.  659. 
congenital  defects  of,  ii.  638. 
congenital  diverticulum  of.  ii.  639. 
congenital  stricture  of,  ii.  639. 
double,  ii.  639. 
female,  occurrence  of  pyogenic  germs  in,  i. 

71. 
injuries  of,  ii.  642. 
male,  foreign  bodies  in,  ii.  645. 

symptoms  and  diagnosis  of,  ii.  645. 
occurrence  of  pyogenic  germs  in,  i.  70. 
membranous,  iL  637. 
membranous  portion  of,  ii.  635. 
mucous  membrane  of,  ii.  637. 
new  growths  of,  ii.  659. 
pathological  changes  in,  as  viewed  through 

endoscope,  iL  658. 
position  and  curvature  of,  ii.  636. 
posterior,  extension  of  infectious  inflamma- 
tion of,  ii.  729. 
prostatic,  true  cicatricial  contraction  of,  ii. 

576. 
pn»static  portion  of,  ii.  O.l.'i. 
rupture  of,  iii.   124. 
stricture  of,  ii.  661. 
changes  in  urinary  stream  in,  iL  664* 
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Urethra,    stricture    of,   chronic    urethral    dis- 
charge or  gleet  and  pyuria  in,  ii. 
663. 
conditions    resulting    from    maltreatment 

and  neglect  of,  ii.  665. 
detection  of,  by  instrumentation,  ii.  672. 
diagnosis  of,  ii.  672. 
false  passage  in,  ii.  665. 
instruments  useful  in  diagnosis  of,  ii.  674. 
pain  and   frequency   of   urination   in,   ii. 

664. 
retention  of  urine  in,  ii.  665. 
sequelae  of,  ii.  665. 
sexual  symptoms  of,  ii.  665. 
situation  of,  ii.  661. 
symptoms  of,  in  detail,  ii.  663. 
symptoms  and  diagnosis  of,  ii.  663. 
subcutaneous  injuries  of,  ii.  642. 
course  and  diagnosis  of,  ii.  644. 
Urethral  chill  and  fever,  ii.  666. 

symptoms  of,  ii.  669. 
Urethral  examination  with  metal  catheter,  ii. 

612. 
Urethral  orifice,  ii.  521. 
Urethral  sepsis,  ii.  667. 
pyemia  and,  ii.  666. 
symptoms  of,  ii.  669. 
Urethral  shock,  ii.  667. 
Urethritis,  acute  specific,  ii.  647. 
chronic  anterior  and  posterior,  ii.  653. 
nongonorrheal,  ii.  650. 
posterior,  ii.  651. 
duration  of,  ii.  652. 
symptoms  of,  ii.  652. 
Urethroscope,  ii.  655. 
Urina  spastica,  ii.  573. 

Urinary   bladder,  localized   swellings  of,  ii.  8. 
Urinary  obstruction,  etiology  of,  ii.  423. 
Urinary  sediment   to  be  stained  for  tubercle 

bacilli,  ii.  445. 
Urination,  disturbances  of,  in  bladder  tuber- 
culous, ii.  595. 
frequency  of,  in  stone  in  the  bladder,  ii.  587. 
Urine,  ammoniacal  fermentation  in,  ii.  566. 
ammonium  urate  crystals  in,  ii.  560. 
blood  in,  ii.  557. 

Heller's  test  for,  ii.  557. 
cellular  elements  in,  ii.  561. 
color  of,  ii.  554. 
daily  quantity  of,  ii.  553. 
Donne's  test  for  pus  in,  ii.  556. 
es(»a[>e  of,  from   wound  in  open  wounds  of 

kidney,  ii.   390. 
epithelia  in,  in  suppurative  lesions  of  kid- 
ney, ii.  422, 


Urine,  examination  of,  with  special  reference 
to  diseases  of  bladder,  ii.  553. 

in  diffuse  purulent  peritonitis,  L  711. 

in  exophthalmic  goiter,  iii.  682. 

in  pyonephrosis,  ii.  429. 

in  renal  calculus,  changes  in,  ii.  469. 

in  tropical  liver  abscess,  ii  148. 

in  tuberculosis  of  bladder,  ii.  596. 

incontinence  of,  in  children,  ii.  578. 

method  of  obtaining,  by  segregators,  ii.  346. 
of  producing  Teichmann's  hemin  crystals 
in,  ii.  557. 

microscopic   examination    of,    especially   in 
diseases  of  bladder,  iL  560. 

odor  of,  ii.  556. 

of  putrid  and  gangrenous  cystitis,  ii.  566. 

opacity  of,  ii.  555. 

oxalate  of  lime  in,  ii.  556. 

prepeptone  in,  ii.  559. 

pus  in,  ii.  563. 

reaction  of,  ii.  555. 

serum  albumin  in,  ii.  558. 

specific  gravity  of,  ii.  554. 

sugar  in,  ii.  560. 

turbidity  of,  causes,  ii.  556. 
Use  of  aspirating  needle,  i.  83. 

in  diagnosis  of  acute  exudative  lesions  of 
joints,  i.  174. 
Uterine  sepsis,  i.  719. 

Uterus,  tumors  of,  passive  mobility  of,  ii  27. 
Uvula,  i  495. 

Vagina,  occurrence  of  bacteria  in,  i  71. 
Vaginal  or  rectal  palpation  in  diseases  of  ab- 
domen, ii  11. 
Valsalva's  method  of  inflating  middle  ear,  i 

512. 
Valve  formation  in  ureter,  ii.  510. 
Variations  in  color  of  semen,  ii.  698. 

in  prostate  according  to  age,  ii  611. 
Varicocele,  ii.  292,  722. 
development    and    symptoms   of   disease,  ii 

723. 
in  tumors  of  kidney,  ii.  490. 
lesion  of,  ii.  723. 

physical  signs  and  diagnosis  of,  ii.  724. 
prognosis  of,  ii.  724. 
symptomatic,  ii.  724. 
Varicose  aneurism,  i.  11,  329,  334. 
Varicose  veins,  i.  337. 
in  pharynx,  i.  497. 
of  leg,  iii.  558. 
diagnosis  of,  iii.  562. 
signs  and  symptoms  of,  i  337. 
subjective,  i.  338, 
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Varicose  veins  of  thigh,  iiL  454. 
Vasa  aberrantes,  ii.  709. 
Vasomotor  disturbances,  iii.  19. 

in  injuries  of  spinal  cord,  iii.  26. 
Vein,  axillary,  open  wounds  of,  iii.  146. 
left  common  iliac,  rupture  of,  iii.  123. 
{Mirtal,  septic  inflammation  of,  i.  99. 
Veins,  aspiration  of  air  into,  i.  48. 
dilatation  of,  in  acute  osteomyelitis,  i.  180. 
diseases  of,  i.  335. 

hemorrhage  from   wounds  of,  i.  48. 
mesenteric,  septic  thrombophlebitis  of,  i.  99. 

thrombosis  of,  ii.  115. 
of  leg,  varicose,  iii.  558. 

diagnosis  of,  iii.  562. 
of  neck,  wounds  of,  i.  539. 
of  scalp,  i.  389. 
of  thigh,  varicose,  iii.  454. 
renal,  ii.  313. 
varicose,  i.  337. 
of  leg,  signs  and  symptoms  of,  i.  338. 

subjective,  i.  338. 
of  thigh,  iii.  454. 
Vena  cava,   thrombosis  of,  in  malignant  tu- 
mors of  kidney,  ii.  491. 
Venous  sinuses  of  dura  mater,  inflammation 

of,  i.  431. 
Ventral  herniap,  ii.  297. 
Ventricles,   hydrocephalus  of,  i.  440. 
Verruca,  i.  252. 
X'erruca  necrogenica,  i.  151. 
Vertebral  artery  of  neck,  aneurisms  of,  i.  560. 
Vertebrae,  abscesses  in  tuberculosis  of,  iii.  75. 
actinomycosis  of,  iii.  84. 
■  deformity  in  tuberculosis  of,  iii.  74. 
malignant  tumors  of,  symptoms  of,  iii.  87. 
due  to  pressure  upon  the  nerve  roots, 
iii.  88. 
pain  in  tuberculosis  of,  iii.  74. 
symptoms  and  diagnosis  of  dislocations  of, 

iii.  44. 
tuberculosis  of,  iii.  72. 
causation  of,  iii.  72. 
diagnosis  of,  iii.  76. 
differential  diagnosis  of,  iii.  77. 
pathology  of,  iii.  72. 
symptoms  of,  iii.  73. 
Vertigo,  hysterical,  iii.  67. 
Vesical    calculi,   climatic   and    telluric   condi- 
tions in,  ii.  586. 
color  of,  ii.  583. 
diathesis  in,  ii.  586. 
oc<-iirrencc  and  etiology  of,  ii.  585. 
shape  of,  ii.  581. 
unf\e  or  multiple,  i|.  580^ 


Vesical    calculi,   spontaneous   fracture    of,   ii. 

585. 
Vesical    calculus,    ammoniacal    decomposition 
in,  ii.  588. 
as  result  of  hypertrophy  of  prostate,  ii.  628. 
lithotrite  in,  ii.  590. 
Vesical  sphincter,  paretic  and  paralytic  condi- 
tions of,  ii.  576. 
spasm  of,  ii.  575. 
Vesical  tuberculosis  alone,  or  assotnated  with 
tuberculous     lesion      of     prostate, 
seminal  vesicles,  etc.,  ii.  446. 
Villous  tumor  of  bladder,  i.  254. 

microscopic  appearances  of,  ii.  600. 
symptoms  and  diagnosis  of,  ii.  604. 
of  pelvis  of  kidney,  i.  254. 
of  rectum,  ii.  252. 
Visual  cortex  of  brain,  i.  420. 
Volkmann's  ischemic  {mralysis,  iiL  314. 

diagnosis  of,  iii.  316. 
Voluntary  dislocation  of  hip,  iii.  392. 
Volvulus,  ii.  83. 

Vomiting    in   diffuse   purulent   peritonitis,   i. 
713. 
in  organic  disease  of  brain,  iii.  685. 
in  tumors  of  brain,  iii.  691. 
Vulva,  chancre  of,  i.  313. 
gangrene  of,  i.  215. 

Wandering  spleen,  ii.  193. 
Warts,  i.  252. 

acuminate,  i.  253. 

of  scalp,  i.  400. 
Wassermann-Neisser-Bruck   reaction,   iii.   696. 
Wax  in  ear,  i.  507. 

Weber's  test  of  bony  conduction  of  ear,  i.  509. 
Weir  Mitcheirs  disease,  iii.  622. 

causation  of,  iii.  623. 

differential  diagnosis  of,  iii.  625. 

history  of,  iii.  622. 

pathology   of,   iii.   623. 

symptoms  of,  iii.  623. 
Wharton's  duct,  salivary  calculus  in,  diagno- 
sis of,  i.  520. 
Wheatstone  reflecting  stereoscj|)e,   i.   364. 
Whitlow,  iii.  360. 

Wound  produced  by  modem  French  military 
rifle,  iii.  695. 

by  modem  German  rifle  bullet,  iii.  694. 
Wounds,  actinomycosis  of,  i.  137. 

adenitis  of  groin  following,  iii.  431. 

anthrax  of,  i.   135. 

arterial  pressure  in,  i.  50. 

bloo<l  changes  after  hemorrhage  of,  i.  50, 

b|rd-8hot,  of  scalp,  i.  391, 
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Wounds,  bullet,  of  small  inteBtine,  i.  745. 

of  stomach,  i.  745. 

topography  of,  i.  29. 
contused,  absence  of  hemorrhage  in,  i.  6. 

gangrene  in,  i.  7. 

of  abdominal  wall,  i.  604. 

of  scalp,  i.  390. 

shape  of,  i.  7. 
contused  and  lacerated,  i.  5. 

character  of,  i.  5. 

diagnosis  of,  i.  7. 

infection  of,  i.  7. 

injuries  of  blood-vessels  in,  i.  6. 
diseases  of,  i.  85. 

effects  of  severe  hemorrhage  of,  i.  51. 
erysipelas  of,  i.  120. 

complications  of,  i.  122. 

constitutional  symptoms  of,  i.  121. 

onset  of  disease  in,  i.  120. 
examination  of,  in  diagnosis,  1.  392. 
gunshot,  i.  23. 

aseptic  healing  of,  i.  29. 

of  abdomen,  i.  735,  737. 

of  abdominal  wall,  i.  694. 

of  diaphragm,  i.  737. 

of  face,  i.  447. 

of  heart,  i.  640. 
diagnosis  of,  i.  640. 

of  intestine,  i.  737. 

of  kidney,  i.  737. 

of  lung,  i.  634,  636,  737. 

of  neck,  i.  537,  604. 

of  pleura,  i.  737. 

of  scalp,  i.  391. 

of  wall  of  thorax,  i.  629. 

produced  by  automatic  pistols,  i.  33. 
hematogenous  infection  of,  i.   1. 
hemorrhage  of,  i.  47. 

from  arteries,  i.  47. 

from  veins,  i.  48. 
incised,  i.  8. 

bleeding  of,  i.  8. 

division  of  muscles  and  tendons  in,  i.  9. 
of  nerve  trunks  in,  i.  9. 

gaping  of,  i.  8. 

of  scalp,  i.  390. 

pain  of,  i.  8. 
infected,  amputation  of  arm  for,  i.  92. 
involving   axillary    artery    and   vein,   gun- 
shot, iii.   147. 
involving    kidney,    gunshot,    diagnosis    of, 

ii.  400. 
lacerated,  examination  of,  i.  5. 

of  abdominal  wall,  i.  694, 

of  scalp,  i,  390, 


Wounds,  leucocytosis  of,  i.  103. 
diagnostic  value  of,  i.  104. 
lymphangitis  of,  i.  94. 
nonpenetrating,  of  lung,  i.  630. 
of  pleura,  i.  630. 
of  thorax,  i.  629. 
of  abdominal  wall,  i.  693. 
of  axillary  vein,  open,  iii.  146. 
of  bladder,  accidental  during  surgical  op- 
erations, ii.  549. 
gunshot,  ii.  549. 
open,  ii.   548. 

stab  and  punctured,  ii.  548. 
signs  and  symptoms  of,  ii.  548. 
of  blood-vessels  of  neck,  i.  537. 
of  bones  of  ankle,  gunshot,  iii.  608. 
of  brachial  plexus,  incised  and  stab,  ilL  153. 
of  brain,  i.  428. 

symptoms  of,  i.  429. 
of  elbow-joint,  gunshot,  iii.  301. 

open,  iii.  301. 
of  esophagus,  i.  543. 
of  external  ear,  i.  503. 
of  face,  i.  447. 
of  femur,  gunshot,  iii.  450. 
of  forearm,  contused  and  lacerated,  lit  317. 

gunshot,  iii.  318. 
of  hand,  pistol-shot,  iii.  357. 
of  hand  and  fingers,  open,  iii.  356. 
of  heart,  i.  640. 
of  hip-joint,  iii.  407. 
of  hypoglossal  ner\'e,  i.  542. 
of  intercostal  arteries,  i.  630. 
of  internal  mammary  artery,  i.  629. 
of  kidney,  gunshot,  ii.  398. 
incised,  ii.  395. 
hematuria  in.  ii.  396. 
pain  in,  ii.  396. 
prognosis  of,  ii.  398.  • 

signs,   symptoms,  diagnosis  of,  ii.  395. 
open,  ii.  395. 

escape  of  urine  from  wound  In,  ii.  396. 
stab,  ii.  395. 

hematuria  in,  ii.  396. 
pain  in,  ii.  396. 

signs,  symptoms,  diagnosis  of,  ii.  395. 
of  knee,  gunshot,  iii.  485. 
of  knee  and  its  vicinity,  open,  iii.  483. 
of  knee-joint,  diagnosis  of,  iii.  484. 
of  large  intestine,  i.  748. 
of  larynx,  i.  .583. 
of  liver,  gunshot,  ii.  142. 

open,  ii.  140. 
of  lung,  subcutaneous  emphysema  in,  i,  634, 
of  mesentery,  i,  744, 
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Wounds  of  neck,  i.  536. 
of  nerves,  fibro-neuroma  from,  i.  11. 

gunshot,  iii.  107. 

of  neck,  i.  540. 
of  omentum,  i.  749. 
of  orbit,  i.  460. 
of  pancreas,  gunshot,  ii.  199. 

open,  ii.  198. 
of  particular  blood-vessels  of  neck,  i.  538. 
of  pelvis,  gunshot,  iii.  125. 
of  penis,  contused,  ii.  682. 

gunshot,  ii.  682. 

incised,  ii.  682. 
of   pleura,   subcutaneous  emphysema  in,  i. 
634. 

symptoms  of,  i.  631. 
of  pneumogastric  nerve,  i.  641. 
of  posterior  thoracic  nerve,  i.  542. 
of  rectum,  gunshot,  ii.  224. 
symptoms  of,  ii.  224. 

infection  in,  ii.  225. 
of  scrotum,  gunshot,  ii.  710. 

open,  ii.  710. 
of  shoulder  and  axilla  from  blunt  violence, 

open,  iii.  145. 
of  shoulder- joint,  gunshot,  iii.  176. 

open,  iii.  176. 
of  soft  parts  of  forearm,  open,  iii.  316. 
of  spinal  cord,  iii.  45. 

gunshot,  iii.  45. 

stab,  iii.  45. 
of  spleen,  gunshot,  diagnosis  of,  ii.  188. 

stab,  diagnosis  of,  ii.  188. 
of  stomach,  untreated,  prognosis  of,  i.  733. 
of  sympathetic  cord,  i.  541. 
of  testis,  gunshot,  ii.  728. 

open,  ii.  728. 

'punctured,  ii.  728. 
of  thigh,  gunshot,  iii.  449. 
of  thoracic  duct,  i.  542. 
of  thorax,  i.  629. 
of  trachea,  i.  583. 
of  upper  arm,  gunshot,  iii.  236. 

open,  iii.  233. 

resulting    from   blunt  violence,   contused, 
iii.  236. 
lacerated,  iii.  236. 

subcutaneous,  iii.  233. 
of  ureter,   incised,  punctured  and  gunshot, 

ii.  503. 
of  veins  of  neck,  i.  539. 
of  vessels  of  thorax,  i.  629. 
of  wrist  and   hand,   open,  division   of  ten- 
dons in,  iii.  341. 
open,  i.  2. 


Wounds,  open,  of  scalp,  i.  389. 
penetrating,  of  abdomen,  i.  732. 

symptoms  and  diagnosis  of,  i.  733. 
of  great  vessels  of  thorax,  i.  642. 
of  heart,  i.  637. 
of  lung,  i.  633. 

infection  of,  i.  635. 
of  pericardium,  i.  637. 
of  pleura,  i.  631. 

infection  of,  i.  633. 
of  thorax,  i.  630. 
poisoned,  i.  12. 
poisoned  arrow,  characters  of,  i.  21. 

symptoms  of,  i.  21. 
produced  by  artillery,  i.  46. 
by   high-powered    rifles   of   small  caliber, 

firing  soft-nosed  bullet,  i.  32. 
by   military  rifle  bullets  of  recent  type, 

iii.  694. 
by  modem  military  rifles  and  pistols,  i. 

24. 
by    rifles    and   rifled    pistols    with    black 
powder  and  soft-lead  bullets,  i.  41. 
by  shotguns,  i.  43. 
punctured,  i.  9. 
diagnosis  of  pyogenic  infections  in,  i.  11. 
localization  of  foreign  bodies  in,  i.  10. 
of  arteries,  i.    10. 
of  nerves,  i.  11. 
of  scalp,  i.  391. 
of  veins,  i.  11. 
signs  of  infection  in,  i.  11. 
pyemia  of,  i.  114. 
methods  of  infection  in,  i.   114. 
varieties  of,  i.  114. 
stab,  of  abdomen,  i.  734,  735. 
subcutaneous,  i.   1. 
of  scalp,  i.  386. 
anatomical  peculiarities  of,  i.  386. 
signs  of  contusion  in,  i.  386. 
tetanus  of,  i.  122. 
acute  types  of,  i.  123. 
chronic  types  of,  i.  123,  125. 
course  of,  i.  124. 
invasion  of,  i.  124. 
of  head,  i.  125. 
subacute,  i.  125. 
Wrist,  acute  purulent  inflammations  of  joints 
of,  iii.  372. 
anatomical    landmarks   in    vicinity   of,   iii. 

332. 
anatomical  remarks  on  (Merkel),  iii.  329. 
backward  dislocations  of,  iii.  346. 
congenital  dislocations  of,  iii.  347. 
diseases  of  bones  and  joints  of,  iii«  369. 
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Wrist,  diseases  of  soft  parts  of,  iii.  360. 
division  of  tendons  in  open  wounds  of,  iii. 

341. 
ganglion  of,  iii.  368. 
injuries  of,  iii.  339. 
pathological  dislocations  of,  iii.  347. 
tumors  of,  iii.  372. 
benign,  iii.  372. 
enchondroma,  iii.  374. 
fibroma,  iii.  373. 
lipoma,  iii.  373. 
neurofibromata,  iii.  373. 
Wrist  drop,  iii.  158. 
Wrist-joint,  dislocations  of,  iii.  346. 

tuberculosis  of,  iii.  369. 
Wry-neck.  i.  531. 
forms  of,  i.  533. 
spasmodic,  i.  533. 

Xanthoma,  i.  250. 
X-ray  apparatus,  i.  339. 
and    technic,   recent    improvements   in,   iii. 

668. 
current  in,  i.  339. 
description  of,  i.  339. 
induction  coils  in,  i.  340. 
interrupters  in,  i.  341. 
Caldwell,  i.  344. 

Wehnelt,  principles  and  construction  of, 
i.  341. 
static  machines  used  in,  i.  339. 
tube  of  Dr.  E.  GrUnmach  in,  i.  347. 
of  E.  Gundelaeh,  i.  347. 
Queen,  i.  346. 
tubes  in,  i.  344. 
X-ray  burns,  i.  382. 
after  single  exposures,  i.  383. 
upon  X-ray  operators,  i.  381. 
X-ray    diagnosis    of    deformities    of    bone,    i. 
309. 
of  dislocations,  i.  369. 
of  fractures,  i.  367. 
certain  limitations  in,  i.  367. 
X-rays,  chronic  disturbances  produced  by  fre- 
quent exposures  to,  i.  384. 
azo^ispermia,  i.  384. 
epithelioma,  i.  384. 
detection  of  biliary  calculi  by,  i.  381. 


X-rays,  ^^^^^^^i^  ^^  chemical  composition  of 
kidney  stones  by,  i.  374. 
conditions  necessary   for   success   in,  L 
376. 
of  pathological   concretions  by,  i.   374. 
of  stone  in  urinary  bladder  by,  i.  378. 
of  ureteral  calculi  by,  i.  378. 
detection  and  localization  of  foreign  bodies 
by,  i.  370. 
Mackenzie-Davidson  localizer  in,  i.  371. 
Sweet's  localizer  in,  i.  371. 
in  diagnosis  of  bladder  stones,  ii.  591. 

of  injuries  and  diseases,  i.  367. 
in  hip-joint  disease,  iii.  420. 
recognition  of  tumors  and  diseases  of  soft 

parts  by,  i.  374. 
technic  of,  i.  348. 

compression  diaphragm  in,  i.  355. 
details  of,  i.  356. 
cervical  spine,  i.  357. 
collar-bone,  i.  356. 
head,  i.  356. 
hip-joint,  i,  357. 
knee,  leg,  foot,  i.  358. 
shoulder-joint,  i.  356. 
spine,  kidney  region,  i.  357. 
thorax,  i.  357. 
distortion  in,  i.  354. 
fluoroscope  in,  i.  358. 
making  of  X-ray   pictures   and   develop- 
ment  of   photographic  plate  in.  i. 
359. 
stereoscopic  radiography  in,  i.  360. 
apparatus  for  taking   stereoscopic   pic- 
tures, i.  361. 
for  viewing  stereoscopic  radiographs, 
i.  364. 
methods  of  taking  stereoscopic  pictures, 
i.  363. 
of  producing  X-ray   pictures,  i.   366. 
Xiphoid  line,  iii.  31. 

'Y  ligament,  iii.  377. 
Y-shaped  fractures  of  humerus,  iii.  264. 

Zona  epithelioserosa,  iii.  96. 
Zona  meduUovasculosa,  iii.  96. 
Zygomatic  process,  fractures  of,  i.  471. 
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